
Attachment A: Flow Frequency Memorandum 



 MEMORANDUM 
 
 DEPARTMENT OF ENVIRONMENTAL QUALITY 
 Piedmont Regional Office 
 4949-A Cox Road  Glen Allen, Virginia  23060 

 
 
SUBJECT: Flow Frequency Determination / 303(d) Status  
 HRSD Central Middlesex STP – VA0073318 
 
TO: Laura Galli  
 
FROM: Jennifer Palmore, P.G. 
 
DATE: July 13, 2015 
 
COPIES: File 
 
The HRSD Central Middlesex Sewage Treatment Plant (STP) discharges to an unnamed tributary of 
Urbanna Creek near Saluda.  The outfall is located at rivermile 3-XCM000.80.  Flow frequencies have 
been requested for use in developing effluent limitations for the VPDES permit. 
 
On the USGS 7.5’ Saluda Quadrangle topographic map, the facility discharges to an ephemeral ditch 
which drains to an intermittent stream. The flow frequencies for dry ditches and intermittent streams are 
listed below. 

 
Unnamed tributary at Outfall 001: 

   1Q30 = 0.0 cfs                             High Flow 1Q10 = 0.0 cfs 
   1Q10 = 0.0 cfs                             High Flow 7Q10 = 0.0 cfs 
   7Q10 = 0.0 cfs   High Flow 30Q10 = 0.0 cfs 
   30Q10 = 0.0 cfs   HM = 0.0 cfs 
   30Q5 = 0.0 cfs                   
 
During the draft 2014 305(b)/303(d) Integrated Water Quality Assessment Report, the receiving stream 
was not assessed for any designated use; therefore, it is considered a Category 3A waterbody. 
 
Due to its ephemeral nature, the tributary is considered a Tier 1 water.  Effluent data should be used to 
characterize the stream at low-flow conditions. 
 
The Urbanna Creek Shellfish Bacterial TMDL was approved by the EPA on 11/15/2005 and the SWCB on 
9/27/2006. Although the facility is located within the TMDL study area, it was not addressed in the TMDL 
because the discharge drains to a prohibited zone where the shellfish use is considered removed. 
 
HRSD Central Middlesex was also addressed in the Chesapeake Bay TMDL, which was approved by the 
EPA on 12/29/2010.  The TMDL allocates loads for total nitrogen, total phosphorus, and total suspended 
solids to protect the dissolved oxygen and SAV criteria in the Chesapeake Bay and its tidal tributaries.  
The discharge was included in the aggregated loads for non-significant wastewater dischargers in the 
Rappahannock River mesohaline estuary (RPPMH). The nutrient allocations are administered through 
the Watershed Nutrient General Permit; the TSS allocations are considered aggregated and facilities with 
technology-based TSS limits are considered to be in conformance with the TMDL. 
 
If you have any questions concerning this analysis or need additional information, please let me know. 

 



Attachment B: Site Maps and Facility Diagram 





Outfall location





Attachment C: Site Visit and Site Inspection Reports 



 

DEPARTMENT OF ENVIRONMENTAL QUALITY  

Piedmont Regional Office 

4949-A Cox Road, Glen Allen, VA 23060-6296         804/527-5020 

MEMORANDUM 

To: File 

From: Laura Galli, VPDES Permit Writer 
                  Piedmont Regional Office 

Subject: Permit Revocation and Reissuance Site Visit 
                  VA0073318 Central Middlesex STP 

Date: September 11, 2015 

On September 11, 2015, I visited the Central Middlesex STP as part of the Permit revocation and 

reissuance process. Lauren Grimmer, Jeff Sparks and Paul Haas of HRSD met with me on site. The 

plant treats domestic wastewater from the jail and courthouse complex. The plant is equipped with a 

manual bar screen for large debris removal, and a comminutor (Figure 1). If the pipe from the screen to 

the comminutor becomes blocked, the wastewater can bypass the comminutor and discharge directly to 

the equalization tank (Figure 2). From this unit the water is pumped to a splitter box, and subsequently 

to the aeration basin (Figure 2). Air is provided continuously to the aeration tank by two blowers; the 

dissolved oxygen is usually between 2 to 3 mg/L. No foam was observed in the aeration basin. This 

basin is also equipped with a precipitant drip feeding for metals removal. The secondary clarifier has two 

chambers operated in parallel; some solids/grit were present, but no discernible odor (Figure 3). Water 

from the clarifier is then directed through sand filters; after filtration, water is then pumped to a clear 

water well, and eventually to the UV system. The UV system has three bulb assemblies, with two bulbs 

for each assembly (Figure 4). Routine cleaning of the bulbs is performed weekly, while replacement of 

the bulbs is done annually. The disinfected water is then directed to the post aeration tank. The samples 

are collected prior to the discharge of the effluent at outfall 001 (Figure 5). The outfall was observed at 

the dry ditch (Figure 6) right outside the plant’s fence line; minimal discharge was occurring during the 

visit. The plant appeared in very good operational conditions. 

 



 
Figure 1: Bar Screen and Comminutor 

 

 
Figure 2: Equalization tank (background) and Aeration Basin 

 



  
Figure 3: Secondary Clarifier (showing solids) 

 

   
Figure 4: UV System                              Figure 5: Sampling Location          Figure 6: Outfall 001 

 









































Attachment D: DMR and Application Effluent Data 



Facility Name:HRSD Central Middlesex STP Permit No:VA0073318

Outfall No. Parameter Quant Avg Quanti Max Conc  Avg Conc Min Conc Max Due Date

001 FLOW 0.018 0.033 NULL NULL NULL 10-Sep-11

0.020 0.027 NULL NULL NULL 10-Oct-11

0.018 0.027 NULL NULL NULL 10-Nov-11

0.020 0.025 NULL NULL NULL 10-Dec-11

0.020 0.033 NULL NULL NULL 10-Jan-12

0.021 0.032 NULL NULL NULL 10-Mar-12

0.022 0.031 NULL NULL NULL 10-Apr-12

0.021 0.043 NULL NULL NULL 10-May-12

0.021 0.042 NULL NULL NULL 10-Jun-12

0.021 0.026 NULL NULL NULL 10-Jul-12

0.021 0.068 NULL NULL NULL 10-Aug-12

0.020 0.026 NULL NULL NULL 10-Sep-12

0.020 0.024 NULL NULL NULL 10-Oct-12

0.021 0.030 NULL NULL NULL 10-Nov-12

0.020 0.030 NULL NULL NULL 10-Dec-12

0.021 0.031 NULL NULL NULL 10-Jan-13

0.025 0.039 NULL NULL NULL 10-Feb-13

0.023 0.039 NULL NULL NULL 10-Mar-13

0.024 0.036 NULL NULL NULL 10-Apr-13

0.024 0.033 NULL NULL NULL 10-May-13

0.021 0.028 NULL NULL NULL 10-Jun-13

0.023 0.038 NULL NULL NULL 10-Jul-13

0.022 0.032 NULL NULL NULL 10-Aug-13

0.024 0.029 NULL NULL NULL 10-Sep-13

0.025 0.030 NULL NULL NULL 10-Oct-13

0.027 0.031 NULL NULL NULL 10-Nov-13

0.027 0.035 NULL NULL NULL 10-Dec-13

0.027 0.034 NULL NULL NULL 10-Jan-14

0.029 0.044 NULL NULL NULL 10-Feb-14

0.027 0.035 NULL NULL NULL 10-Mar-14

0.023 0.046 NULL NULL NULL 10-Apr-14

0.023 0.028 NULL NULL NULL 10-May-14

0.023 0.027 NULL NULL NULL 10-Jun-14

0.025 0.031 NULL NULL NULL 10-Jul-14

0.029 0.033 NULL NULL NULL 10-Aug-14

0.025 0.035 NULL NULL NULL 10-Sep-14

0.018 0.024 NULL NULL NULL 10-Oct-14

0.015 0.018 NULL NULL NULL 10-Nov-14

0.015 0.025 NULL NULL NULL 10-Dec-14

0.015 0.031 NULL NULL NULL 10-Jan-15

0.022 0.057 NULL NULL NULL 10-Feb-15

0.029 0.084 NULL NULL NULL 10-Mar-15

0.018 0.044 NULL NULL NULL 10-Apr-15

0.013 0.017 NULL NULL NULL 10-May-15

0.014 0.024 NULL NULL NULL 10-Jun-15

0.016 0.024 NULL NULL NULL 10-Jul-15

pH (S.U.) NULL NULL NULL 8.3 8.8 10-Sep-11

NULL NULL NULL 8.3 8.8 10-Oct-11

NULL NULL NULL 8.4 8.8 10-Nov-11



Outfall No. Parameter Quant Avg Quanti Max Conc  Avg Conc Min Conc Max Due Date

001 pH (S.U.) NULL NULL NULL 7.7 8.9 10-Dec-11

NULL NULL NULL 7.6 8.8 10-Jan-12

NULL NULL NULL 8.2 8.7 10-Mar-12

NULL NULL NULL 8.1 8.8 10-Apr-12

NULL NULL NULL 8.1 8.7 10-May-12

NULL NULL NULL 8.1 8.7 10-Jun-12

NULL NULL NULL 8 8.9 10-Jul-12

NULL NULL NULL 8.1 8.6 10-Aug-12

NULL NULL NULL 8.2 8.7 10-Sep-12

NULL NULL NULL 8 8.8 10-Oct-12

NULL NULL NULL 8.2 8.8 10-Nov-12

NULL NULL NULL 7.4 8.6 10-Dec-12

NULL NULL NULL 8.2 8.7 10-Jan-13

NULL NULL NULL 8.2 8.6 10-Feb-13

NULL NULL NULL 8.2 8.7 10-Mar-13

NULL NULL NULL 8.2 8.7 10-Apr-13

NULL NULL NULL 8 8.6 10-May-13

NULL NULL NULL 8.2 8.7 10-Jun-13

NULL NULL NULL 7.7 8.5 10-Jul-13

NULL NULL NULL 7.6 8.5 10-Aug-13

NULL NULL NULL 8.1 8.7 10-Sep-13

NULL NULL NULL 7.6 8.6 10-Oct-13

NULL NULL NULL 7.7 8.6 10-Nov-13

NULL NULL NULL 8 8.5 10-Dec-13

NULL NULL NULL 8 8.5 10-Jan-14

NULL NULL NULL 7.9 8.6 10-Feb-14

NULL NULL NULL 8 8.4 10-Mar-14

NULL NULL NULL 7.2 8.3 10-Apr-14

NULL NULL NULL 7 8.4 10-May-14

NULL NULL NULL 7.5 8.5 10-Jun-14

NULL NULL NULL 7.9 8.6 10-Jul-14

NULL NULL NULL 8 8.6 10-Aug-14

NULL NULL NULL 7.6 8.6 10-Sep-14

NULL NULL NULL 7.3 8.5 10-Oct-14

NULL NULL NULL 7.2 8.3 10-Nov-14

NULL NULL NULL 7.1 8.8 10-Dec-14

NULL NULL NULL 7.3 8.4 10-Jan-15

NULL NULL NULL 6.8 8.4 10-Feb-15

NULL NULL NULL 7.2 8.4 10-Mar-15

NULL NULL NULL 7.9 8.4 10-Apr-15

NULL NULL NULL 7.6 8.3 10-May-15

NULL NULL NULL 6.5 8.7 10-Jun-15

NULL NULL NULL 7.3 8.4 10-Jul-15

10% 7.2 8.4

90% 8.2 8.8

TSS (mg/L) <QL <QL <QL NULL <QL 10-Nov-11

157 157 2.3 NULL 2.3 10-Mar-12

<QL <QL <QL NULL <QL 10-Apr-12

68 68 1.0 NULL 1.0 10-May-12

<QL <QL <QL NULL <QL 10-Jun-12

293 293 4.3 NULL 4.3 10-Jul-12



Outfall No. Parameter Quant Avg Quanti Max Conc  Avg Conc Min Conc Max Due Date

001 TSS (mg/L) 204 204 3.0 NULL 3.0 10-Aug-12

<QL <QL <QL NULL <QL 10-Sep-12

64 64 1.0 NULL 1.0 10-Oct-12

<QL <QL <QL NULL <QL 10-Nov-12

<QL <QL <QL NULL <QL 10-Dec-12

<QL <QL <QL NULL <QL 10-Jan-13

<QL <QL <QL NULL <QL 10-Feb-13

<QL <QL <QL NULL <QL 10-Mar-13

<QL <QL <QL NULL <QL 10-Apr-13

326 326 4.1 NULL 4.1 10-May-13

127 127 1.2 NULL 1.2 10-Jun-13

194 194 1.9 NULL 1.9 10-Jul-13

<QL <QL <QL NULL <QL 10-Aug-13

<QL <QL <QL NULL <QL 10-Sep-13

<QL <QL <QL NULL <QL 10-Oct-13

<QL <QL <QL NULL <QL 10-Nov-13

212 212 2.0 NULL 2.0 10-Dec-13

87 87 1.0 NULL 1.0 10-Jan-14

150 150 1.1 NULL 1.1 10-Feb-14

<QL <QL <QL NULL <QL 10-Mar-14

<QL <QL <QL NULL <QL 10-Apr-14

<QL <QL <QL NULL <QL 10-May-14

416 416 5.0 NULL 5.0 10-Jun-14

388 388 4.1 NULL 4.1 10-Jul-14

<QL <QL <QL NULL <QL 10-Aug-14

<QL <QL <QL NULL <QL 10-Sep-14

<QL <QL <QL NULL <QL 10-Oct-14

109 109 1.6 NULL 1.6 10-Nov-14

<QL <QL <QL NULL <QL 10-Dec-14

<QL <QL <QL NULL <QL 10-Jan-15

57 57 1.0 NULL 1.0 10-Feb-15

<QL <QL <QL NULL <QL 10-Mar-15

<QL <QL <QL NULL <QL 10-Apr-15

<QL <QL <QL NULL <QL 10-May-15

<QL <QL <QL NULL <QL 10-Jun-15

95 95 1.2 NULL 1.2 10-Jul-15

COLIFORM, 

FECAL (N/100 mL) NULL NULL 1 NULL 1 10-Sep-11

NULL NULL 1 NULL 1 10-Oct-11

NULL NULL 1 NULL 1 10-Nov-11

NULL NULL 1 NULL 1 10-Dec-11

NULL NULL 1 NULL 1 10-Jan-12

NULL NULL 1 NULL 1 10-Mar-12

NULL NULL 1 NULL 1 10-Apr-12

NULL NULL 1 NULL 2 10-May-12

NULL NULL 1 NULL 1 10-Jun-12

NULL NULL 4 NULL 32 10-Jul-12

NULL NULL 1 NULL 3 10-Aug-12

NULL NULL 1 NULL 1 10-Sep-12

NULL NULL 1 NULL 1 10-Oct-12

NULL NULL 1 NULL 1 10-Nov-12



Outfall No. Parameter Quant Avg Quanti Max Conc  Avg Conc Min Conc Max Due Date

001

COLIFORM, 

FECAL (N/100 mL) NULL NULL 1 NULL 1 10-Dec-12

NULL NULL 1 NULL 1 10-Jan-13

NULL NULL 1 NULL 1 10-Feb-13

NULL NULL 1 NULL 4 10-Mar-13

NULL NULL 1 NULL 5 10-Apr-13

NULL NULL 1 NULL 1 10-May-13

NULL NULL 1 NULL 2 10-Jun-13

NULL NULL 3 NULL 74 10-Jul-13

NULL NULL 1 NULL 5 10-Aug-13

NULL NULL 1 NULL 1 10-Sep-13

NULL NULL 1 NULL 1 10-Oct-13

NULL NULL 1 NULL 1 10-Nov-13

NULL NULL 1 NULL 1 10-Dec-13

NULL NULL 1 NULL 1 10-Jan-14

NULL NULL 1 NULL 1 10-Feb-14

NULL NULL 1 NULL 4 10-Mar-14

NULL NULL 1 NULL 1 10-Apr-14

NULL NULL 1 NULL 1 10-May-14

NULL NULL 1 NULL 1 10-Jun-14

NULL NULL 1 NULL 1 10-Jul-14

NULL NULL 1 NULL 1 10-Aug-14

NULL NULL 1 NULL 2 10-Sep-14

NULL NULL 1 NULL 1 10-Oct-14

NULL NULL 1 NULL 2 10-Nov-14

NULL NULL 1 NULL 2 10-Dec-14

NULL NULL 1 NULL 1 10-Jan-15

NULL NULL 1 NULL 2 10-Feb-15

NULL NULL 1 NULL 1 10-Mar-15

NULL NULL 1 NULL 3 10-Apr-15

NULL NULL 1 NULL 1 10-May-15

NULL NULL 1 NULL 1 10-Jun-15

NULL NULL 2 NULL 9 10-Jul-15

DO (mg/L) NULL NULL NULL 7.2 NULL 10-Sep-11

NULL NULL NULL 7.4 NULL 10-Oct-11

NULL NULL NULL 7.6 NULL 10-Nov-11

NULL NULL NULL 7.8 NULL 10-Dec-11

NULL NULL NULL 7.8 NULL 10-Jan-12

NULL NULL NULL 9.6 NULL 10-Mar-12

NULL NULL NULL 8.5 NULL 10-Apr-12

NULL NULL NULL 8.7 NULL 10-May-12

NULL NULL NULL 7.9 NULL 10-Jun-12

NULL NULL NULL 7.6 NULL 10-Jul-12

NULL NULL NULL 7.2 NULL 10-Aug-12

NULL NULL NULL 7.3 NULL 10-Sep-12

NULL NULL NULL 7.2 NULL 10-Oct-12

NULL NULL NULL 7.1 NULL 10-Nov-12

NULL NULL NULL 8.3 NULL 10-Dec-12

NULL NULL NULL 9.6 NULL 10-Jan-13

NULL NULL NULL 9.3 NULL 10-Feb-13

NULL NULL NULL 9.5 NULL 10-Mar-13



Outfall No. Parameter Quant Avg Quanti Max Conc  Avg Conc Min Conc Max Due Date

001 DO (mg/L) NULL NULL NULL 9.6 NULL 10-Apr-13

NULL NULL NULL 7.4 NULL 10-May-13

NULL NULL NULL 7.7 NULL 10-Jun-13

NULL NULL NULL 7.0 NULL 10-Jul-13

NULL NULL NULL 6.6 NULL 10-Aug-13

NULL NULL NULL 7.1 NULL 10-Sep-13

NULL NULL NULL 7.0 NULL 10-Oct-13

NULL NULL NULL 7.6 NULL 10-Nov-13

NULL NULL NULL 8.3 NULL 10-Dec-13

NULL NULL NULL 8.8 NULL 10-Jan-14

NULL NULL NULL 9.8 NULL 10-Feb-14

NULL NULL NULL 9.4 NULL 10-Mar-14

NULL NULL NULL 10 NULL 10-Apr-14

NULL NULL NULL 8.9 NULL 10-May-14

NULL NULL NULL 8.0 NULL 10-Jun-14

NULL NULL NULL 7.9 NULL 10-Jul-14

NULL NULL NULL 7.4 NULL 10-Aug-14

NULL NULL NULL 7.5 NULL 10-Sep-14

NULL NULL NULL 7.2 NULL 10-Oct-14

NULL NULL NULL 6.5 NULL 10-Nov-14

NULL NULL NULL 8.5 NULL 10-Dec-14

NULL NULL NULL 10 NULL 10-Jan-15

NULL NULL NULL 10.4 NULL 10-Feb-15

NULL NULL NULL 10 NULL 10-Mar-15

NULL NULL NULL 9.1 NULL 10-Apr-15

NULL NULL NULL 7.8 NULL 10-May-15

NULL NULL NULL 7.4 NULL 10-Jun-15

NULL NULL NULL 6.6 NULL 10-Jul-15

AMMONIA, AS N 

(mg/L) NULL NULL <QL NULL <QL 10-Mar-12

NULL NULL <QL NULL <QL 10-Apr-12

NULL NULL 0.26 NULL 0.26 10-May-12

NULL NULL <QL NULL <QL 10-Jun-12

NULL NULL <QL NULL <QL 10-Jul-12

NULL NULL <QL NULL <QL 10-Aug-12

NULL NULL <QL NULL <QL 10-Sep-12

NULL NULL <QL NULL <QL 10-Oct-12

NULL NULL <QL NULL <QL 10-Nov-12

NULL NULL <QL NULL <QL 10-Dec-12

NULL NULL <QL NULL <QL 10-Jan-13

NULL NULL 0.25 NULL 0.25 10-Feb-13

NULL NULL <QL NULL <QL 10-Mar-13

NULL NULL <QL NULL <QL 10-Apr-13

NULL NULL <QL NULL <QL 10-May-13

NULL NULL <QL NULL <QL 10-Jun-13

NULL NULL <QL NULL <QL 10-Jul-13

NULL NULL <QL NULL <QL 10-Aug-13

NULL NULL <QL NULL <QL 10-Sep-13

NULL NULL <QL NULL <QL 10-Oct-13

NULL NULL <QL NULL <QL 10-Nov-13

NULL NULL <QL NULL <QL 10-Dec-13



Outfall No. Parameter Quant Avg Quanti Max Conc  Avg Conc Min Conc Max Due Date

001

AMMONIA, AS N 

(mg/L) NULL NULL <QL NULL <QL 10-Jan-14

NULL NULL <QL NULL <QL 10-Feb-14

NULL NULL <QL NULL <QL 10-Mar-14

NULL NULL <QL NULL <QL 10-Apr-14

NULL NULL <QL NULL <QL 10-May-14

NULL NULL <QL NULL <QL 10-Jun-14

NULL NULL <QL NULL <QL 10-Jul-14

NULL NULL <QL NULL <QL 10-Aug-14

NULL NULL <QL NULL <QL 10-Sep-14

NULL NULL <QL NULL <QL 10-Oct-14

NULL NULL <QL NULL <QL 10-Nov-14

NULL NULL <QL NULL <QL 10-Dec-14

NULL NULL <QL NULL <QL 10-Jan-15

NULL NULL <QL NULL <QL 10-Feb-15

NULL NULL <QL NULL <QL 10-Mar-15

NULL NULL <QL NULL <QL 10-Apr-15

NULL NULL <QL NULL <QL 10-May-15

NULL NULL <QL NULL <QL 10-Jun-15

NULL NULL <QL NULL <QL 10-Jul-15

TKN (N-KJEL) 

(mg/L) <QL <QL <QL NULL <QL 10-Sep-11

36 36 0.60 NULL 0.60 10-Oct-11

36 36 0.63 NULL 0.63 10-Nov-11

40 40 0.71 NULL 0.71 10-Dec-11

<QL <QL <QL NULL <QL 10-Jan-12

57 57 0.83 NULL 0.83 10-Mar-12

76 76 0.96 NULL 0.96 10-Apr-12

155 220 2.1 NULL 3.2 10-May-12

58 58 0.73 NULL 0.73 10-Jun-12

75 75 1.1 NULL 1.1 10-Jul-12

74 74 1.1 NULL 1.1 10-Aug-12

<QL <QL <QL NULL <QL 10-Sep-12

34 34 0.53 NULL 0.53 10-Oct-12

<QL <QL <QL NULL <QL 10-Nov-12

48 48 0.60 NULL 0.60 10-Dec-12

<QL <QL <QL NULL <QL 10-Jan-13

82 82 0.94 NULL 0.94 10-Feb-13

71 71 0.89 NULL 0.89 10-Mar-13

82 82 0.60 NULL 0.60 10-Apr-13

64 64 0.68 NULL 0.68 10-May-13

73 73 0.69 NULL 0.69 10-Jun-13

87 87 0.96 NULL 0.96 10-Jul-13

58 58 0.77 NULL 0.77 10-Aug-13

<QL <QL <QL NULL <QL 10-Sep-13

48 48 0.58 NULL 0.58 10-Oct-13

<QL <QL <QL NULL <QL 10-Nov-13

<QL <QL <QL NULL <QL 10-Dec-13

<QL <QL <QL NULL <QL 10-Jan-14

75 75 0.55 NULL 0.55 10-Feb-14

<QL <QL <QL NULL <QL 10-Mar-14



Outfall No. Parameter Quant Avg Quanti Max Conc  Avg Conc Min Conc Max Due Date

001

TKN (N-KJEL) 

(mg/L) 67 67 0.63 NULL 0.63 10-Apr-14

59 59 0.71 NULL 0.71 10-May-14

86 86 1.0 NULL 1.0 10-Jun-14

81 81 0.86 NULL 0.86 10-Jul-14

70 70 0.60 NULL 0.60 10-Aug-14

128 128 1.1 NULL 1.1 10-Sep-14

80 80 0.96 NULL 0.96 10-Oct-14

54 54 0.79 NULL 0.79 10-Nov-14

39 39 0.68 NULL 0.68 10-Dec-14

33 33 0.52 NULL 0.52 10-Jan-15

49 49 0.86 NULL 0.86 10-Feb-15

55 55 0.86 NULL 0.86 10-Mar-15

<QL <QL <QL NULL <QL 10-Apr-15

40 40 0.82 NULL 0.82 10-May-15

<QL <QL <QL NULL <QL 10-Jun-15

<QL <QL <QL NULL <QL 10-Jul-15

E.COLI (N/100 mL) NULL NULL 1 NULL 1 10-Mar-12

NULL NULL 1 NULL 1 10-Apr-12

NULL NULL 1 NULL 1 10-May-12

NULL NULL 1 NULL 1 10-Jun-12

NULL NULL 1 NULL 1 10-Jul-12

NULL NULL 1 NULL 1 10-Aug-12

NULL NULL 1 NULL 1 10-Sep-12

NULL NULL 1 NULL 1 10-Oct-12

NULL NULL 1 NULL 1 10-Nov-12

NULL NULL 1 NULL 1 10-Dec-12

NULL NULL 1 NULL 1 10-Jan-13

NULL NULL 1 NULL 1 10-Feb-13

NULL NULL 1 NULL 1 10-Mar-13

NULL NULL 1 NULL 1 10-Apr-13

NULL NULL 1 NULL 1 10-May-13

NULL NULL 1 NULL 1 10-Jun-13

NULL NULL 1 NULL 1 10-Jul-13

NULL NULL 1 NULL 1 10-Aug-13

NULL NULL 1 NULL 1 10-Sep-13

NULL NULL 1 NULL 1 10-Oct-13

NULL NULL 1 NULL 1 10-Nov-13

NULL NULL 1 NULL 1 10-Dec-13

NULL NULL 1 NULL 1 10-Jan-14

NULL NULL 1 NULL 1 10-Feb-14

NULL NULL 1 NULL 1 10-Mar-14

NULL NULL 1 NULL 1 10-Apr-14

NULL NULL 1 NULL 1 10-May-14

NULL NULL 1 NULL 1 10-Jun-14

NULL NULL 1 NULL 1 10-Jul-14

NULL NULL 1 NULL 1 10-Aug-14

NULL NULL 2 NULL 8 10-Sep-14

NULL NULL 1 NULL 1 10-Oct-14

NULL NULL 1 NULL 1 10-Nov-14

NULL NULL 1 NULL 1 10-Dec-14



Outfall No. Parameter Quant Avg Quanti Max Conc  Avg Conc Min Conc Max Due Date

001 E.COLI (N/100 mL) NULL NULL 1 NULL 1 10-Jan-15

NULL NULL 1 NULL 1 10-Feb-15

NULL NULL 1 NULL 1 10-Mar-15

NULL NULL 1 NULL 1 10-Apr-15

NULL NULL 1 NULL 1 10-May-15

NULL NULL 1 NULL 1 10-Jun-15

NULL NULL 1 NULL 1 10-Jul-15

CBOD5 (mg/L) <QL <QL <QL NULL <QL 10-Nov-11

<QL <QL <QL NULL <QL 10-Mar-12

<QL <QL <QL NULL <QL 10-Apr-12

<QL <QL <QL NULL <QL 10-May-12

<QL <QL <QL NULL <QL 10-Jun-12

<QL <QL <QL NULL <QL 10-Jul-12

<QL <QL <QL NULL <QL 10-Aug-12

<QL <QL <QL NULL <QL 10-Sep-12

<QL <QL <QL NULL <QL 10-Oct-12

<QL <QL <QL NULL <QL 10-Nov-12

<QL <QL <QL NULL <QL 10-Dec-12

<QL <QL <QL NULL <QL 10-Jan-13

<QL <QL <QL NULL <QL 10-Feb-13

<QL <QL <QL NULL <QL 10-Mar-13

<QL <QL <QL NULL <QL 10-Apr-13

<QL <QL <QL NULL <QL 10-May-13

<QL <QL <QL NULL <QL 10-Jun-13

<QL <QL <QL NULL <QL 10-Jul-13

<QL <QL <QL NULL <QL 10-Aug-13

<QL <QL <QL NULL <QL 10-Sep-13

<QL <QL <QL NULL <QL 10-Oct-13

<QL <QL <QL NULL <QL 10-Nov-13

<QL <QL <QL NULL <QL 10-Dec-13

<QL <QL <QL NULL <QL 10-Jan-14

<QL <QL <QL NULL <QL 10-Feb-14

<QL <QL <QL NULL <QL 10-Mar-14

<QL <QL <QL NULL <QL 10-Apr-14

<QL <QL <QL NULL <QL 10-May-14

<QL <QL <QL NULL <QL 10-Jun-14

<QL <QL <QL NULL <QL 10-Jul-14

<QL <QL <QL NULL <QL 10-Aug-14

<QL <QL <QL NULL <QL 10-Sep-14

<QL <QL <QL NULL <QL 10-Oct-14

<QL <QL <QL NULL <QL 10-Nov-14

<QL <QL <QL NULL <QL 10-Dec-14

<QL <QL <QL NULL <QL 10-Jan-15

<QL <QL <QL NULL <QL 10-Feb-15

<QL <QL <QL NULL <QL 10-Mar-15

<QL <QL <QL NULL <QL 10-Apr-15

<QL <QL <QL NULL <QL 10-May-15

<QL <QL <QL NULL <QL 10-Jun-15

<QL <QL <QL NULL <QL 10-Jul-15



Outfall No. Parameter Quant Avg Quanti Max Conc  Avg Conc Min Conc Max Due Date

001

COPPER, TOTAL 

RECOVERABLE 

(ug/L) NULL NULL 3.9 NULL 3.9 10-Mar-12

NULL NULL 3.7 NULL 3.7 10-Apr-12

NULL NULL 5.3 NULL 5.3 10-May-12

NULL NULL 7.3 NULL 7.3 10-Jun-12

NULL NULL 10.3 NULL 10.3 10-Jul-12

NULL NULL 4.3 NULL 4.3 10-Aug-12

NULL NULL 2.6 NULL 2.6 10-Sep-12

NULL NULL 2.2 NULL 2.2 10-Oct-12

NULL NULL 2.4 NULL 2.4 10-Nov-12

NULL NULL 2.7 NULL 2.7 10-Dec-12

NULL NULL 4.0 NULL 4.0 10-Jan-13

NULL NULL 2.6 NULL 2.6 10-Feb-13

NULL NULL 2.0 NULL 2.0 10-Mar-13

NULL NULL 3.9 NULL 3.9 10-Apr-13

NULL NULL 2.1 NULL 2.1 10-May-13

NULL NULL 2.4 NULL 2.4 10-Jun-13

NULL NULL 3.9 NULL 3.9 10-Jul-13

NULL NULL 2.0 NULL 2.0 10-Aug-13

NULL NULL 2.9 NULL 2.9 10-Sep-13

NULL NULL 3.1 NULL 3.1 10-Oct-13

NULL NULL 2.8 NULL 2.8 10-Nov-13

NULL NULL 3.3 NULL 3.3 10-Dec-13

NULL NULL 1.6 NULL 1.6 10-Jan-14

NULL NULL 2.6 NULL 2.6 10-Feb-14

NULL NULL 2.1 NULL 2.1 10-Mar-14

NULL NULL 1.3 NULL 1.3 10-Apr-14

NULL NULL 1.9 NULL 1.9 10-May-14

NULL NULL 2.9 NULL 2.9 10-Jun-14

NULL NULL 14 NULL 14 10-Jul-14

NULL NULL 3.1 NULL 3.1 10-Aug-14

NULL NULL 5.9 NULL 5.9 10-Sep-14

NULL NULL 4.8 NULL 4.8 10-Oct-14

NULL NULL 8.3 NULL 8.3 10-Nov-14

NULL NULL 2.3 NULL 2.3 10-Dec-14

NULL NULL 2.0 NULL 2.0 10-Jan-15

NULL NULL 4.3 NULL 4.3 10-Feb-15

NULL NULL 1.4 NULL 1.4 10-Mar-15

NULL NULL 1.9 NULL 1.9 10-Apr-15

NULL NULL 2.5 NULL 2.5 10-May-15

NULL NULL 1.5 NULL 1.5 10-Jun-15

NULL NULL 2.7 NULL 2.7 10-Jul-15



Central Middlesex STP VA0073318 Effluent Data reported on 2015 Application

pH (Minimum) 6.8 S.U.

pH (Maximum) 8.8 S.U.

Flow Rate 0.084 MGD 0.021 MGD continuous

Temperature (Winter) 15 Celsius 12 Celsius 90

Temperature (Summer) 28 Celsius 26 Celsius 92

CBOD5 <2 mg/L <2 mg/L 12

Fecal Coliform 3 N/100 ml 1 N/100 ml 52

TSS 5 mg/L 0.98 mg/L 12

Number of Samples

Average Daily Value

POLLUTANT

Maximum Daily 

Discharge
Average Daily Discharge

Conc. Units Conc. Units Number of Samples

Maximum Daily Value

PARAMETER
Value Units Value Units



Attachment E: 2012 Stream Sanitation Analysis 

















Attachment F: VDH 1995 Comment of Fecal Coliform Limitation 







Attachment G: MSTRANTI source table and spreadsheet; STATS Outputs; WER Study 

Analysis 



VA0073318– Central Middlesex STP 
 

MSTRANTI DATA SOURCE REPORT 
 

Stream Information: 

Mean Hardness Due to its ephemeral nature of the 
receiving stream (See Attachment A), 
effluent data is used to characterize the 
stream at low-flow conditions. 
 

90% Temperature 

90% Maximum pH 

10% Maximum pH 

Tier Designation From Flow Frequency Memo (Attachment 
A) 

Mixing Information: 

All Data Due to its ephemeral nature of the 
receiving stream, 100% mixing is 
assumed. 

Effluent Information: 

Mean Hardness Conservative value of 25 mg/L was used  

90% Temperature From Effluent Data provided with the 2015 
Application (Attachment D) 

90% Maximum pH 
Calculated from DMR Data (Attachment D) 

10% Maximum pH 

Discharge Flow From Application Form 2A 

 



Facility Name: Central Middlesex STP Permit No.:  VA0073318

Receiving Stream:  UT Urbanna Creek Version:  OW P Guidance Memo 00-2011 (8/24/00)

2E-09 1.6E-09 1.58E-09

Stream Information 4E-09 Stream Flows Mixing Information Effluent Information 3.98E-09 3.98E-09

Mean Hardness (as CaCO3) = 25 mg/L 1Q10 (Annual) = 0 MGD Annual  - 1Q10 Mix = 100 % Mean Hardness (as CaCO3) = 25 mg/L

90% Temperature (Annual) = 28 deg C 7Q10 (Annual) = 0 MGD              - 7Q10 Mix = % 90% Temp (Annual) = 28 deg C

90% Temperature (Wet season) = deg C 30Q10 (Annual) = 0 MGD              - 30Q10 Mix = % 90% Temp (Wet season) = deg C

90% Maximum pH = 8.8 SU 1Q10 (Wet season) = MGD Wet Season - 1Q10 Mix = % 90% Maximum pH = 8.8 SU

10% Maximum pH = 8.4 SU 30Q10 (Wet season) = MGD                      - 30Q10 Mix = % 10% Maximum pH = 8.4 SU

Tier Designation (1 or 2) = 1 30Q5 = 0 MGD Discharge Flow = 0.025 MGD

Public Water Supply (PWS) Y/N? = n Harmonic Mean = 0 MGD

Trout Present Y/N? = n

Early Life Stages Present Y/N? = y

Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH

Acenapthene 0 -- -- na 9.9E+02 -- -- na 9.9E+02 -- -- -- -- -- -- -- -- -- -- na 9.9E+02

Acrolein 0 -- -- na 9.3E+00 -- -- na 9.3E+00 -- -- -- -- -- -- -- -- -- -- na 9.3E+00

Acrylonitrile
C

0 -- -- na 2.5E+00 -- -- na 2.5E+00 -- -- -- -- -- -- -- -- -- -- na 2.5E+00

Aldrin 
C  

0 3.0E+00 -- na 5.0E-04 3.0E+00 -- na 5.0E-04 -- -- -- -- -- -- -- -- 3.0E+00 -- na 5.0E-04

Ammonia-N (mg/l)             

(Yearly) 0 1.84E+00 2.77E-01 na -- 1.84E+00 2.77E-01 na -- -- -- -- -- -- -- -- -- 1.84E+00 2.77E-01 na --

Ammonia-N (mg/l)               

(High Flow) 0 1.84E+00 6.61E-01 na -- 1.84E+00 6.61E-01 na -- -- -- -- -- -- -- -- -- 1.84E+00 6.61E-01 na --

Anthracene 0 -- -- na 4.0E+04 -- -- na 4.0E+04 -- -- -- -- -- -- -- -- -- -- na 4.0E+04

Antimony 0 -- -- na 6.4E+02 -- -- na 6.4E+02 -- -- -- -- -- -- -- -- -- -- na 6.4E+02

Arsenic 0 3.4E+02 1.5E+02 na -- 3.4E+02 1.5E+02 na -- -- -- -- -- -- -- -- -- 3.4E+02 1.5E+02 na --

Barium 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Benzene 
C 

0 -- -- na 5.1E+02 -- -- na 5.1E+02 -- -- -- -- -- -- -- -- -- -- na 5.1E+02

Benzidine
C

0 -- -- na 2.0E-03 -- -- na 2.0E-03 -- -- -- -- -- -- -- -- -- -- na 2.0E-03

Benzo (a) anthracene 
C 

0 -- -- na 1.8E-01 -- -- na 1.8E-01 -- -- -- -- -- -- -- -- -- -- na 1.8E-01

Benzo (b) fluoranthene 
C 

0 -- -- na 1.8E-01 -- -- na 1.8E-01 -- -- -- -- -- -- -- -- -- -- na 1.8E-01

Benzo (k) fluoranthene 
C 

0 -- -- na 1.8E-01 -- -- na 1.8E-01 -- -- -- -- -- -- -- -- -- -- na 1.8E-01

Benzo (a) pyrene 
C 

0 -- -- na 1.8E-01 -- -- na 1.8E-01 -- -- -- -- -- -- -- -- -- -- na 1.8E-01

Bis2-Chloroethyl Ether
 C

0 -- -- na 5.3E+00 -- -- na 5.3E+00 -- -- -- -- -- -- -- -- -- -- na 5.3E+00

Bis2-Chloroisopropyl Ether 0 -- -- na 6.5E+04 -- -- na 6.5E+04 -- -- -- -- -- -- -- -- -- -- na 6.5E+04

Bis 2-Ethylhexyl Phthalate
 C

0 -- -- na 2.2E+01 -- -- na 2.2E+01 -- -- -- -- -- -- -- -- -- -- na 2.2E+01

Bromoform 
C 

0 -- -- na 1.4E+03 -- -- na 1.4E+03 -- -- -- -- -- -- -- -- -- -- na 1.4E+03

Butylbenzylphthalate 0 -- -- na 1.9E+03 -- -- na 1.9E+03 -- -- -- -- -- -- -- -- -- -- na 1.9E+03

Cadmium 0 8.2E-01 3.8E-01 na -- 8.2E-01 3.8E-01 na -- -- -- -- -- -- -- -- -- 8.2E-01 3.8E-01 na --

Carbon Tetrachloride 
C 

0 -- -- na 1.6E+01 -- -- na 1.6E+01 -- -- -- -- -- -- -- -- -- -- na 1.6E+01

Chlordane 
C 

0 2.4E+00 4.3E-03 na 8.1E-03 2.4E+00 4.3E-03 na 8.1E-03 -- -- -- -- -- -- -- -- 2.4E+00 4.3E-03 na 8.1E-03

Chloride 0 8.6E+05 2.3E+05 na -- 8.6E+05 2.3E+05 na -- -- -- -- -- -- -- -- -- 8.6E+05 2.3E+05 na --

TRC 0 1.9E+01 1.1E+01 na -- 1.9E+01 1.1E+01 na -- -- -- -- -- -- -- -- -- 1.9E+01 1.1E+01 na --

Chlorobenzene 0 -- -- na 1.6E+03 -- -- na 1.6E+03 -- -- -- -- -- -- -- -- -- -- na 1.6E+03

FRESHWATER

Most Limiting Allocations

WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH

Most Limiting AllocationsWater Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations

Chlorodibromomethane
C

0 -- -- na 1.3E+02 -- -- na 1.3E+02 -- -- -- -- -- -- -- -- -- -- na 1.3E+02

Chloroform 0 -- -- na 1.1E+04 -- -- na 1.1E+04 -- -- -- -- -- -- -- -- -- -- na 1.1E+04

2-Chloronaphthalene 0 -- -- na 1.6E+03 -- -- na 1.6E+03 -- -- -- -- -- -- -- -- -- -- na 1.6E+03

2-Chlorophenol 0 -- -- na 1.5E+02 -- -- na 1.5E+02 -- -- -- -- -- -- -- -- -- -- na 1.5E+02

Chlorpyrifos 0 8.3E-02 4.1E-02 na -- 8.3E-02 4.1E-02 na -- -- -- -- -- -- -- -- -- 8.3E-02 4.1E-02 na --

Chromium III 0 1.8E+02 2.4E+01 na -- 1.8E+02 2.4E+01 na -- -- -- -- -- -- -- -- -- 1.8E+02 2.4E+01 na --

Chromium VI 0 1.6E+01 1.1E+01 na -- 1.6E+01 1.1E+01 na -- -- -- -- -- -- -- -- -- 1.6E+01 1.1E+01 na --

Chromium, Total 0 -- -- 1.0E+02 -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Chrysene 
C 

0 -- -- na 1.8E-02 -- -- na 1.8E-02 -- -- -- -- -- -- -- -- -- -- na 1.8E-02

Copper 0 3.6E+00 2.7E+00 na -- 3.6E+00 2.7E+00 na -- -- -- -- -- -- -- -- -- 3.6E+00 2.7E+00 na --

Cyanide, Free 0 2.2E+01 5.2E+00 na 1.6E+04 2.2E+01 5.2E+00 na 1.6E+04 -- -- -- -- -- -- -- -- 2.2E+01 5.2E+00 na 1.6E+04

DDD 
C 

0 -- -- na 3.1E-03 -- -- na 3.1E-03 -- -- -- -- -- -- -- -- -- -- na 3.1E-03

DDE 
C 

0 -- -- na 2.2E-03 -- -- na 2.2E-03 -- -- -- -- -- -- -- -- -- -- na 2.2E-03

DDT 
C 

0 1.1E+00 1.0E-03 na 2.2E-03 1.1E+00 1.0E-03 na 2.2E-03 -- -- -- -- -- -- -- -- 1.1E+00 1.0E-03 na 2.2E-03

Demeton 0 -- 1.0E-01 na -- -- 1.0E-01 na -- -- -- -- -- -- -- -- -- -- 1.0E-01 na --

Diazinon 0 1.7E-01 1.7E-01 na -- 1.7E-01 1.7E-01 na -- -- -- -- -- -- -- -- -- 1.7E-01 1.7E-01 na --

Dibenz(a,h)anthracene 
C 

0 -- -- na 1.8E-01 -- -- na 1.8E-01 -- -- -- -- -- -- -- -- -- -- na 1.8E-01

1,2-Dichlorobenzene 0 -- -- na 1.3E+03 -- -- na 1.3E+03 -- -- -- -- -- -- -- -- -- -- na 1.3E+03

1,3-Dichlorobenzene 0 -- -- na 9.6E+02 -- -- na 9.6E+02 -- -- -- -- -- -- -- -- -- -- na 9.6E+02

1,4-Dichlorobenzene 0 -- -- na 1.9E+02 -- -- na 1.9E+02 -- -- -- -- -- -- -- -- -- -- na 1.9E+02

3,3-Dichlorobenzidine
C

0 -- -- na 2.8E-01 -- -- na 2.8E-01 -- -- -- -- -- -- -- -- -- -- na 2.8E-01

Dichlorobromomethane 
C 

0 -- -- na 1.7E+02 -- -- na 1.7E+02 -- -- -- -- -- -- -- -- -- -- na 1.7E+02

1,2-Dichloroethane 
C 

0 -- -- na 3.7E+02 -- -- na 3.7E+02 -- -- -- -- -- -- -- -- -- -- na 3.7E+02

1,1-Dichloroethylene 0 -- -- na 7.1E+03 -- -- na 7.1E+03 -- -- -- -- -- -- -- -- -- -- na 7.1E+03

1,2-trans-dichloroethylene 0 -- -- na 1.0E+04 -- -- na 1.0E+04 -- -- -- -- -- -- -- -- -- -- na 1.0E+04

2,4-Dichlorophenol 0 -- -- na 2.9E+02 -- -- na 2.9E+02 -- -- -- -- -- -- -- -- -- -- na 2.9E+02

2,4-Dichlorophenoxy

acetic acid (2,4-D) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

1,2-Dichloropropane
C

0 -- -- na 1.5E+02 -- -- na 1.5E+02 -- -- -- -- -- -- -- -- -- -- na 1.5E+02

1,3-Dichloropropene 
C

0 -- -- na 2.1E+02 -- -- na 2.1E+02 -- -- -- -- -- -- -- -- -- -- na 2.1E+02

Dieldrin 
C 

0 2.4E-01 5.6E-02 na 5.4E-04 2.4E-01 5.6E-02 na 5.4E-04 -- -- -- -- -- -- -- -- 2.4E-01 5.6E-02 na 5.4E-04

Diethyl Phthalate 0 -- -- na 4.4E+04 -- -- na 4.4E+04 -- -- -- -- -- -- -- -- -- -- na 4.4E+04

2,4-Dimethylphenol 0 -- -- na 8.5E+02 -- -- na 8.5E+02 -- -- -- -- -- -- -- -- -- -- na 8.5E+02

Dimethyl Phthalate 0 -- -- na 1.1E+06 -- -- na 1.1E+06 -- -- -- -- -- -- -- -- -- -- na 1.1E+06

Di-n-Butyl Phthalate 0 -- -- na 4.5E+03 -- -- na 4.5E+03 -- -- -- -- -- -- -- -- -- -- na 4.5E+03

2,4 Dinitrophenol 0 -- -- na 5.3E+03 -- -- na 5.3E+03 -- -- -- -- -- -- -- -- -- -- na 5.3E+03

2-Methyl-4,6-Dinitrophenol 0 -- -- na 2.8E+02 -- -- na 2.8E+02 -- -- -- -- -- -- -- -- -- -- na 2.8E+02

2,4-Dinitrotoluene 
C 

0 -- -- na 3.4E+01 -- -- na 3.4E+01 -- -- -- -- -- -- -- -- -- -- na 3.4E+01

Dioxin 2,3,7,8-

tetrachlorodibenzo-p-dioxin 0 -- -- na 5.1E-08 -- -- na 5.1E-08 -- -- -- -- -- -- -- -- -- -- na 5.1E-08

1,2-Diphenylhydrazine
C

0 -- -- na 2.0E+00 -- -- na 2.0E+00 -- -- -- -- -- -- -- -- -- -- na 2.0E+00

Alpha-Endosulfan 0 2.2E-01 5.6E-02 na 8.9E+01 2.2E-01 5.6E-02 na 8.9E+01 -- -- -- -- -- -- -- -- 2.2E-01 5.6E-02 na 8.9E+01

Beta-Endosulfan 0 2.2E-01 5.6E-02 na 8.9E+01 2.2E-01 5.6E-02 na 8.9E+01 -- -- -- -- -- -- -- -- 2.2E-01 5.6E-02 na 8.9E+01

Alpha + Beta Endosulfan 0 2.2E-01 5.6E-02 -- -- 2.2E-01 5.6E-02 -- -- -- -- -- -- -- -- -- -- 2.2E-01 5.6E-02 -- --

Endosulfan Sulfate 0 -- -- na 8.9E+01 -- -- na 8.9E+01 -- -- -- -- -- -- -- -- -- -- na 8.9E+01

Endrin 0 8.6E-02 3.6E-02 na 6.0E-02 8.6E-02 3.6E-02 na 6.0E-02 -- -- -- -- -- -- -- -- 8.6E-02 3.6E-02 na 6.0E-02

Endrin Aldehyde 0 -- -- na 3.0E-01 -- -- na 3.0E-01 -- -- -- -- -- -- -- -- -- -- na 3.0E-01
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH

Most Limiting AllocationsWater Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations

Ethylbenzene 0 -- -- na 2.1E+03 -- -- na 2.1E+03 -- -- -- -- -- -- -- -- -- -- na 2.1E+03

Fluoranthene 0 -- -- na 1.4E+02 -- -- na 1.4E+02 -- -- -- -- -- -- -- -- -- -- na 1.4E+02

Fluorene 0 -- -- na 5.3E+03 -- -- na 5.3E+03 -- -- -- -- -- -- -- -- -- -- na 5.3E+03

Foaming Agents 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Guthion 0 -- 1.0E-02 na -- -- 1.0E-02 na -- -- -- -- -- -- -- -- -- -- 1.0E-02 na --

Heptachlor 
C 

0 5.2E-01 3.8E-03 na 7.9E-04 5.2E-01 3.8E-03 na 7.9E-04 -- -- -- -- -- -- -- -- 5.2E-01 3.8E-03 na 7.9E-04

Heptachlor Epoxide
C

0 5.2E-01 3.8E-03 na 3.9E-04 5.2E-01 3.8E-03 na 3.9E-04 -- -- -- -- -- -- -- -- 5.2E-01 3.8E-03 na 3.9E-04

Hexachlorobenzene
C

0 -- -- na 2.9E-03 -- -- na 2.9E-03 -- -- -- -- -- -- -- -- -- -- na 2.9E-03

Hexachlorobutadiene
C

0 -- -- na 1.8E+02 -- -- na 1.8E+02 -- -- -- -- -- -- -- -- -- -- na 1.8E+02

Hexachlorocyclohexane 

Alpha-BHC
C

0 -- -- na 4.9E-02 -- -- na 4.9E-02 -- -- -- -- -- -- -- -- -- -- na 4.9E-02

Hexachlorocyclohexane 

Beta-BHC
C

0 -- -- na 1.7E-01 -- -- na 1.7E-01 -- -- -- -- -- -- -- -- -- -- na 1.7E-01

Hexachlorocyclohexane 

Gamma-BHC
C 

(Lindane) 0 9.5E-01 na na 1.8E+00 9.5E-01 -- na 1.8E+00 -- -- -- -- -- -- -- -- 9.5E-01 -- na 1.8E+00

Hexachlorocyclopentadiene 0 -- -- na 1.1E+03 -- -- na 1.1E+03 -- -- -- -- -- -- -- -- -- -- na 1.1E+03

Hexachloroethane
C

0 -- -- na 3.3E+01 -- -- na 3.3E+01 -- -- -- -- -- -- -- -- -- -- na 3.3E+01

Hydrogen Sulfide 0 -- 2.0E+00 na -- -- 2.0E+00 na -- -- -- -- -- -- -- -- -- -- 2.0E+00 na --

Indeno (1,2,3-cd) pyrene 
C 

0 -- -- na 1.8E-01 -- -- na 1.8E-01 -- -- -- -- -- -- -- -- -- -- na 1.8E-01

Iron 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Isophorone
C

0 -- -- na 9.6E+03 -- -- na 9.6E+03 -- -- -- -- -- -- -- -- -- -- na 9.6E+03

Kepone 0 -- 0.0E+00 na -- -- 0.0E+00 na -- -- -- -- -- -- -- -- -- -- 0.0E+00 na --

Lead 0 2.0E+01 2.3E+00 na -- 2.0E+01 2.3E+00 na -- -- -- -- -- -- -- -- -- 2.0E+01 2.3E+00 na --

Malathion 0 -- 1.0E-01 na -- -- 1.0E-01 na -- -- -- -- -- -- -- -- -- -- 1.0E-01 na --

Manganese 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Mercury 0 1.4E+00 7.7E-01 - - - - 1.4E+00 7.7E-01 - - - - -- -- -- -- -- -- -- -- 1.4E+00 7.7E-01 - - - -

Methyl Bromide 0 -- -- na 1.5E+03 -- -- na 1.5E+03 -- -- -- -- -- -- -- -- -- -- na 1.5E+03

Methylene Chloride 
C

0 -- -- na 5.9E+03 -- -- na 5.9E+03 -- -- -- -- -- -- -- -- -- -- na 5.9E+03

Methoxychlor 0 -- 3.0E-02 na -- -- 3.0E-02 na -- -- -- -- -- -- -- -- -- -- 3.0E-02 na --

Mirex 0 -- 0.0E+00 na -- -- 0.0E+00 na -- -- -- -- -- -- -- -- -- -- 0.0E+00 na --

Nickel 0 5.6E+01 6.3E+00 na 4.6E+03 5.6E+01 6.3E+00 na 4.6E+03 -- -- -- -- -- -- -- -- 5.6E+01 6.3E+00 na 4.6E+03

Nitrate (as N) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Nitrobenzene 0 -- -- na 6.9E+02 -- -- na 6.9E+02 -- -- -- -- -- -- -- -- -- -- na 6.9E+02

N-Nitrosodimethylamine
C

0 -- -- na 3.0E+01 -- -- na 3.0E+01 -- -- -- -- -- -- -- -- -- -- na 3.0E+01

N-Nitrosodiphenylamine
C

0 -- -- na 6.0E+01 -- -- na 6.0E+01 -- -- -- -- -- -- -- -- -- -- na 6.0E+01

N-Nitrosodi-n-propylamine
C

0 -- -- na 5.1E+00 -- -- na 5.1E+00 -- -- -- -- -- -- -- -- -- -- na 5.1E+00

Nonylphenol 0 2.8E+01 6.6E+00 -- -- 2.8E+01 6.6E+00 na -- -- -- -- -- -- -- -- -- 2.8E+01 6.6E+00 na --

Parathion 0 6.5E-02 1.3E-02 na -- 6.5E-02 1.3E-02 na -- -- -- -- -- -- -- -- -- 6.5E-02 1.3E-02 na --

PCB Total
C

0 -- 1.4E-02 na 6.4E-04 -- 1.4E-02 na 6.4E-04 -- -- -- -- -- -- -- -- -- 1.4E-02 na 6.4E-04

Pentachlorophenol 
C  

0 3.6E+01 2.7E+01 na 3.0E+01 3.6E+01 2.7E+01 na 3.0E+01 -- -- -- -- -- -- -- -- 3.6E+01 2.7E+01 na 3.0E+01

Phenol 0 -- -- na 8.6E+05 -- -- na 8.6E+05 -- -- -- -- -- -- -- -- -- -- na 8.6E+05

Pyrene 0 -- -- na 4.0E+03 -- -- na 4.0E+03 -- -- -- -- -- -- -- -- -- -- na 4.0E+03

Radionuclides 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

   Gross Alpha Activity 

(pCi/L) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

   Beta and Photon Activity 

(mrem/yr) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

   Radium 226 + 228 (pCi/L) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

   Uranium (ug/l) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH Acute Chronic HH (PWS) HH

Most Limiting AllocationsWater Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations

Selenium, Total Recoverable 0 2.0E+01 5.0E+00 na 4.2E+03 2.0E+01 5.0E+00 na 4.2E+03 -- -- -- -- -- -- -- -- 2.0E+01 5.0E+00 na 4.2E+03

Silver 0 3.2E-01 -- na -- 3.2E-01 -- na -- -- -- -- -- -- -- -- -- 3.2E-01 -- na --

Sulfate 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

1,1,2,2-Tetrachloroethane
C

0 -- -- na 4.0E+01 -- -- na 4.0E+01 -- -- -- -- -- -- -- -- -- -- na 4.0E+01

Tetrachloroethylene
C

0 -- -- na 3.3E+01 -- -- na 3.3E+01 -- -- -- -- -- -- -- -- -- -- na 3.3E+01

Thallium 0 -- -- na 4.7E-01 -- -- na 4.7E-01 -- -- -- -- -- -- -- -- -- -- na 4.7E-01

Toluene 0 -- -- na 6.0E+03 -- -- na 6.0E+03 -- -- -- -- -- -- -- -- -- -- na 6.0E+03

Total dissolved solids 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Toxaphene 
C 

0 7.3E-01 2.0E-04 na 2.8E-03 7.3E-01 2.0E-04 na 2.8E-03 -- -- -- -- -- -- -- -- 7.3E-01 2.0E-04 na 2.8E-03

Tributyltin 0 4.6E-01 7.2E-02 na -- 4.6E-01 7.2E-02 na -- -- -- -- -- -- -- -- -- 4.6E-01 7.2E-02 na --

1,2,4-Trichlorobenzene 0 -- -- na 7.0E+01 -- -- na 7.0E+01 -- -- -- -- -- -- -- -- -- -- na 7.0E+01

1,1,2-Trichloroethane
C

0 -- -- na 1.6E+02 -- -- na 1.6E+02 -- -- -- -- -- -- -- -- -- -- na 1.6E+02

Trichloroethylene 
C 

0 -- -- na 3.0E+02 -- -- na 3.0E+02 -- -- -- -- -- -- -- -- -- -- na 3.0E+02

2,4,6-Trichlorophenol 
C 

0 -- -- na 2.4E+01 -- -- na 2.4E+01 -- -- -- -- -- -- -- -- -- -- na 2.4E+01

2-(2,4,5-Trichlorophenoxy)

propionic acid (Silvex) 0 -- -- na -- -- -- na -- -- -- -- -- -- -- -- -- -- -- na --

Vinyl Chloride
C

0 -- -- na 2.4E+01 -- -- na 2.4E+01 -- -- -- -- -- -- -- -- -- -- na 2.4E+01

Zinc 0 3.6E+01 3.6E+01 na 2.6E+04 3.6E+01 3.6E+01 na 2.6E+04 -- -- -- -- -- -- -- -- 3.6E+01 3.6E+01 na 2.6E+04

Notes: Target Value (SSTV) Note:  do not use QL's lower than the 

1.  All concentrations expressed as micrograms/liter (ug/l), unless noted otherwise minimum QL's provided in agency

2.  Discharge flow is highest monthly average or  Form 2C maximum for Industries and design flow for Municipals guidance

3.  Metals measured as Dissolved, unless specified otherwise

4.  "C" indicates a carcinogenic parameter

5.  Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. 

     Antidegradation WLAs are based upon a complete mix.

6.  Antideg. Baseline = (0.25(WQC - background conc.) + background conc.) for acute and chronic

                                 = (0.1(WQC - background conc.) + background conc.) for human health

7.  WLAs established at the following stream flows: 1Q10 for Acute, 30Q10 for Chronic Ammonia, 7Q10 for Other Chronic, 30Q5 for Non-carcinogens and

     Harmonic Mean for Carcinogens.  To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1), effluent flow equal to 1 and 100% mix.

     

1.3E-01

1.4E+01

3.8E+00

na

1.4E+01

3.0E+00

4.6E-01

Cadmium

1.4E+00

na

Chromium III

Chromium VI

6.4E+02

9.0E+01

1.5E+00

6.4E+00

Copper

2.3E-01

na

Metal

Antimony

Arsenic

Barium

Silver

Zinc

Iron

Lead

Manganese

Mercury

Nickel

Selenium

page 4 of 4 VA0073318 MSTRANTI (Version 2b)_6-10-13.xlsx - Freshwater WLAs 9/4/2015 - 11:29 AM



Central Middlesex STP VA0073318 STATS.exe 
 
 
Chemical  = Ammonia (mg/L) 
Chronic averaging period =  30  
WLAa    =  1.84  
WLAc    =  0.277  
Q.L.      = 0.2 
# samples/mo. = 1  
 # samples/wk. = 1  
 
Summary of Statistics: 
 
# observations = 1 
Expected Value =  3 
Variance       =  3.24 
C.V.           = 0.6 
97th percentile daily values  =  7.30025 
97th percentile 4 day average =  4.99137 
97th percentile 30 day average=  3.61815 
# < Q.L.       =  0  
               
Model used     = BPJ Assumptions, type 2 data 
 
A limit is needed based on Chronic Toxicity 
Maximum Daily Limit   = 0.558894615876318 
Average Weekly limit  = 0.558894615876318 
Average Monthly LImit = 0.558894615876318 
 
The data are: 
 
 3 mg/L 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chemical  = Copper (ug/L) 
Chronic averaging period =  4  
WLAa    =  104  
WLAc    =  79  
Q.L.      = 0.5 
# samples/mo. = 1  
# samples/wk. = 1  
 
Summary of Statistics: 
 
# observations = 47 
Expected Value =  3.60263 
Variance       =  4.65642 
C.V.           = 0.598972 
97th percentile daily values  =  8.7571 
97th percentile 4 day average =  5.98943 
97th percentile 30 day average=  4.34369 
# < Q.L.       =  0  
               
Model used     = lognormal 
 
No Limit is required for this material 
 
The data are (ug/L): 
 
               
3.9        2.8 
3.7        3.3 
5.3        1.6 
7.3        2.6 
10.3      2.1 
4.3        1.3 
2.6        1.9 
2.2        2.9 
2.4        14 
2.7        3.1 
4.0        5.9 
2.6        4.8 
2.0        8.3 
3.9        2.3 
2.1        2.0 
2.4        4.3 
3.9        1.4 
2.0         
2.9         
3.1         
2.8         
3.3         
1.6         
2.6  
2.1  
1.3  
1.9  
2.9  
14 
                



WER e ln(hardness) WER e ln(hardness)

28.68 2.7183 3.2189 28.68 2.7183 3.2189

Effluent hardness 25 Effluent hardness 25

Stream hardness 0 Stream hardness 0

Effluent flow 0.025 Effluent flow 0.025

Stream flow 1Q10 0 Stream flow 7Q10 0

Effluent % 100.0 Effluent % 100.0

Stream % 0.0 Stream % 0.0

Acute Hardness Criteriaa Chronic Hardness Criteriac

25 104.40 25 78.56

Criteria * Q total Background WLAa JB Criteria * Q total Background WLAc JB

2.609929917 0 104.3971967 104 1.96408789 0 78.5635156 79

Water Quality Criteria calculations are taken from Virginia Water Quality Standards, 9VAC25-260-140.

ACUTE CALCS CHRONIC CALCS

WLA acute

Criteria Calculation ACUTE Criteria Calculation CHRONIC

WLA chronic



Attachment H: WER Study and DEQ Review and Approval 



DEPARTMENT OF ENVIRONMENTAL QUALITY 

 

SUBJECT: Review of Central Middlesex STP, Virginia STP Water Effect Ratio Study (VPDES 

Permit # VA0073318)  
 

By:  Alex M. Barron 

   

Date:   November 5, 2014   
      

Summary Finding:  

The Central Middlesex STP, Inc, located in Saluda, Virginia is a small wastewater treatment plant treating 

domestic sewage (0.025 MGD).  . 

 The facility is operated by Hampton Roads Sanitation District (HRSD).  They conducted a water effect ratio 

(WER) study following EPA’s guidelines for a streamlined copper WER study under suitable conditions and 

resulted in acceptable date that supports  establishing a WER of 28.68  (applied to total copper measurements).  

This WER of 28.68 can be used in applying the Virginia water quality criteria for copper to the specific 

discharge conditions at the sewage treatment plant (STP) site. The WER can be used to adjust the Virginia acute 

and chronic criteria for copper and calculate the resulting waste load allocations (WLA) for this permit and will 

be used to make permit decisions for the need for copper discharge limits for the Central Middlesex STP, permit 

#VA0073318.  

 

Description of study and review: 

The Central Middlesex STP is a Wastewater Treatment Plant operated by HRSD, treating domestic sewage 

from a regional jail facility housing approximately 220 individuals.   Treatment consists of flow equalization, 

sequence batch reactors, aeration, clarification, sand filter, UV disinfection, sludge wasting, holding chamber 

and the final effluent is discharged into a dry ditch which drains into an unnamed intermittent stream which has 

a 7Q10 flow of 0.0 MGD at the discharge site.  This is a tributary to Urbanna Creek in the estuarine portion of 

the Rappahannock River basin.   

 

A streamlined copper-water effect ratio (WER) study was conducted for the Central Middlesex STP   in order to 

establish a WER that can be applied to the Virginian copper criteria equations to calculate copper criteria that 

would apply to the discharge from their sewage treatment plant (STP).  Establishing a WER is an option 

allowed for by Virginia water quality criteria for most metals, including copper.  

 

Virginia’s water quality criteria for copper in freshwater consists of formulas to adjust the acute or chronic 

criteria for hardness using formulas developed and recommended by the U.S Environmental Protection Agency 

(EPA).  The Virginia criteria formulas include a water effect ratio (WER) which is set at a default value of 1.0 

unless a WER study is performed for a specific receiving stream and discharge to establish a WER for that 

receiving stream. The Central Middlesex STP conducted the WER study in order to establish a WER applicable 

to their STP’s receiving stream and to their discharge permit.   

 

The Virginia freshwater criteria formulas for copper are shown below. 
Freshwater acute criterion (µg /l) = WER x  [e{0.9422[ln(hardness)]-1.700}] x (CFa) 

 

Freshwater chronic criterion (µg/l) =  WER x [e{0.8545[ln(hardness)]-1.702}] x (CFc) 

 

WER = Water Effect Ratio =1 unless shown otherwise under 9 VAC 25-260-140.F  

e = natural antilogarithm 

ln=natural logarithm 

CFa = 0.960 

CFc = 0.960 

  

  



Central Middlesex WER Study:   

The Central Middlesex STP conducted a water effect ratio (WER) study for copper in order to establish a WER 

that can be applied to the Virginian copper criteria equations to calculate copper criteria that would apply to the 

specific conditions in the receiving stream and to their discharge permit.  This study followed the EPA guidance 

for a Streamlined Water-Effect Ratio Procedure for Discharges of Copper EPA-822-R-01-05 (hereafter referred 

to as the streamlined WER guidance). This guidance document is available at: 

http://epa.gov/waterscience/criteria/copper/2003/index.htm.   

 

This streamlined WER guidance requires two sets of side-by-side copper-toxicity tests, conducted at least a 

month apart.   Each WER test consists of two side-by-side toxicity tests, consisting of a lab–water test and a 

site-water test using a representative sample of the effluent and stream water mix at permit conditions, and 

where the test species Ceriodaphnia dubia is exposed to varying concentrations of added copper to establish an 

EC50 value for copper.  One of the tests is conducted in clean laboratory water and another text is conducted in 

simulated stream water consisting of receiving stream water and effluent mixed at the conditions of the permit.  

The final effluent is discharged into a dry ditch which drains into an unnamed intermittent stream which has a 

7Q10 flow of 0.0 MGD at the discharge site, so the simulated stream water consisted of 100% effluent.   The 

two EC50 values for these two toxicity tests are used to calculate a water effect ratio by dividing the EC50 value 

from the test with the simulated stream-water by the EC50 value from the lab-water test.   It is expected that STP 

discharges and/or natural waters will contain elevated levels of carbon and other suspended solids, which will 

absorb or bind with some of the copper and make it less toxic as compared to clean lab water.  This should 

result in less toxicity of copper in the natural water and the WER allows us to establish the amount of 

adjustment that can be made to the standard default criteria calculations and adjusts the criteria to the specific 

conditions at the permitted discharge. 

 
A review of the streamlined water effect ratio (WER) study performed by EA Engineering Ecotoxicology 

Laboratory in Hunt Valley, MD for the Central Middlesex STP indicates that the set of toxicity tests conducted 

in August and September 2013 were conducted under acceptable conditions and provide data that are suitable 

for establishing a WER for this permitted facility.   In all tests, the testing laboratory measured the 

concentrations of copper in the toxicity tests and calculated EC50 values using acceptable and established 

methods based on total copper measurements.  This allows for the calculation of a WER that is applicable to 

total copper measurements and which can be used directly for establishing permit limits for copper that are 

unique to this permit. 

 

 

A Change Is Needed in Calculating the Water Effect Ratios: 

 The original report calculated WERs of >54.9 for the August test and 48.3 for the September test with a 

geometric mean of 51.5.  However, these WERs have to be recalculated to follow the requirements of EPA’s 

Streamlined Water-Effect Ratio Procedure for Discharges of Copper, which specifies under section G 

(Calculating and Interpreting Results).  Under section 3.c.on page 13 the EPA guidance  states;” if the hardness 

normalized EC50 in the laboratory water is less than the documented SMAV for the species, then use the 

SMAV in place of the  laboratory water EC50 in the denominator of the WER”.  Appendix B page 17 provides 

SMAVs for Ceriodaphnia dubia and Daphnia magna, the as well as an equation for adjusting the SMAV to 

different hardness levels.  The SMAV is the species mean acute value which is the mean of all the EC50 values 

for that species that were used in the calculation of the copper water quality criteria.  The use of the SMAV 

maintains a direct connection to the level of sensitivity that species has in relation to the original criteria 

document and the level of protection intended by the water quality criteria.  

 

The August lab water EC50 value was 1.95 µg/L at a hardness of 20 mg/L and the copper SMAV for 

Ceriodaphnia dubia normalized to a hardness of 20 is 5.268.  The September lab water EC50 value was 2.73 

µg/L at a hardness of 12 mg/L and the SMAV for Ceriodaphnia dubia normalized to the same hardness is 3.255 

µg/L.  In both instances, the lab water EC50 value was less than the hardness normalized SMAV, so these WERs 

must be recalculated using the SMAV normalized to the hardness of the effluent tests.  

 

 The August effluent test produced an EC50 value of >107 µg/L at a hardness of 20 mg/L and the SMAV for 

Ceriodaphnia dubia normalized to the same hardness is 5.268; producing a WER of 107/5.268 = 20.31.   



The September effluent test produced an EC50 value of 131.8 µg/L at a hardness of 12 mg/L and the SMAV for 

Ceriodaphnia dubia normalized to the same hardness is 3.255; producing a WER of 131.8/3.255 = 40.49.  The 

final WER is the geometric mean of these two values which is 28.68.   These adjustments are summarized 

below in Table 1. 

 

The reason EPA’s guidance requires the use of the SMAV in place of the lab-water EC50 value in this situation  

is that many of today’s  laboratory tests are conducted using very pure, deionized water which is much cleaner 

water than those typically used in the original toxicity tests that are the basis for the water quality criteria. The 

toxicity tests that form the dataset for the copper criteria are from tests using relatively clean natural waters, but 

which did contain small amounts of organic carbon and other dissolved materials that bound some portion of 

the copper and made it less toxic.  In other words, the water quality criteria are based on assuming that the 

receiving water is clean, natural water and there is some background amount copper-binding capacity in the 

water.   The extra pure waters used in many of today’s laboratories have very little dissolved carbon as well as 

low conductivity and alkalinity or other characteristics that could lower the toxicity of copper.  This often 

results in toxicity tests in these very pure lab water producing artificially low EC50 values.  That is, cooper 

appears to be more toxic in these pure water tests compared to the natural water tests that are the basis for the 

water quality criteria.  If the EC50 value produced in ultra clean water is unnaturally low, a WER calculated 

from the extra low lab water EC50 value will produce an artificially high WER and could result in an under-

protective WER–modified criterion concentration.  To maintain the appropriate level of protection; when a 

WER study’s lab water EC50 value is lower than the SMAV for the test species (adjusted to the same hardness 

level), EPA requires that the test species’ SMAV (normalized to the same hardness as the effluent test) must be 

used to calculate the WER in order to maintain proper relationship to the original criterion calculation. 

 

I have made the necessary adjustments and recalculated the WERs as described below.   

 

 

Recalculated Water Effect Ratios: 

In Appendix B on page 17 of EPA’s Streamlined WER Guidance provides the SMAV of Ceriodaphnia dubia at 

a hardness of 100 as 24.00 total copper. The Ceriodaphnia dubia SMAV can be normalized to the site water 

hardness by using the formula; 

 

SMAV at Site Hardness = SMAV at hardness 100   X (site hardness/100)
0.9422

 

 

The hardness of the August site-water test was 20, so the Ceriodaphnia dubia SMAV normalized to a hardness 

of 20 is; 

 

SMAV at Site Hardness 20  =  24.00 µg/L  X   (20/100)
0.9422    

= 24.00 µg/L  X (0.20)
0.9422 

             =  24.00 µg/L  X 0.2195 

SMAV at Site Hardness 20 =   5.268 µg/L 

.  

 

In the August WER tests, the site- water test produced an EC50 value of > 107 µg/L and a lab-water test 

produced an EC50 value of 1.95 µg/L, both at a hardness of 20, while the SMAV for Ceriodaphnia dubia 

normalized to the same hardness is 5.268 µg/L.  Because the August lab-water test EC50 value is less than the  

SMAV for Ceriodaphnia dubia normalized to the same hardness, the SMAV  is used to calculate the WER;   

Site–water EC50 >107 / 5.268 = 20.31 WER for August. 

 

 

With the September WER tests, the site-water test produced an EC50 value of 131.8 µg/L and a lab-water test 

produced an EC50 value of 2.73 µg/L, both at a hardness of 12 of, while the SMAV for Ceriodaphnia dubia 

normalized to the same hardness is 3.255 µg/L.  Because the August lab-water test EC50 value is less than the  

SMAV for Ceriodaphnia dubia normalized to the same hardness, the SMAV  is used to calculate the WER;   

Site–water EC50  131.8 / 3.255 = 40.49 WER for September. 

 



The original EC50 values from the two tests from August and September, as well as the SMAV values after 

being normalized to the hardness level corresponding to the site-water toxicity tests and the resulting WERs are 

shown in Table 1 attached below.   

 

The final WER for this discharge site is the geometric mean of these two WERs;  

Square root of  20.31 x 40.49 = 28.68 Final WER 

 

The geometric mean of these two values is the Final WER = 28.68. 

 

This WER is higher than other WERs established in other STP-effluent-dominated streams where WERs have 

ranged from 2.593 to 15.7, but it is supported by the study results.   

  

 This WER of 28.68 can be used to adjust the Virginia copper criteria for purposes of assessing the need for 

total recoverable copper permit limits for the River Ridge, Virginia waste water treatment plant as it discharges 

into the unnamed dry ditch which leads to Little Bluestone Creek.  This WER is unitless and is multiplied by 

Virginia copper criteria (as adjusted to the hardness level appropriate for this permit) to adjust the criteria to 

account for the local water characteristics at the site of this permitted discharge.   The permit specific copper 

criteria for this discharge become; 

 

Freshwater acute criterion (µg /l) = 28.68 x  [e{0.9422[ln(hardness)]-1.700}] x 0.960 

 

Freshwater chronic criterion (µg/l) =  28.68 x [e{0.8545[ln(hardness)]-1.702}] x 0.960 
 

 

The WER can be used with any hardness that is considered appropriate for the Central Middlesex STP effluent 

without any need for any adjustments.  Once a WER is calculated based on a site-water EC50 value and SMAV 

concentration normalized to equal hardness levels, the WER value is the same regardless of the hardness used in 

calculating a criterion value.  It is simply a unitless adjustment factor in the criterion equation. 

 

DEQ Review and Approval of WER by DEQ: 

The Virginia Department of Environmental Quality’s Water Quality Standards Unit has reviewed this study and 

approves the use of a total copper WER of 28.68 to adjust the copper criteria as it applies to the Central 

Middlesex  STP’s permit and receiving stream, an unnamed intermittent stream which is a tributary to Urbanna 

Creek. This total copper WER of will be used to adjust the copper criteria  and calculate the resulting waste load 

allocations (WLA) for this permit and will be used to make permit decisions for the need for copper discharge 

limits for the Central Middlesex STP.   

 

WER public participation and application in permits procedure: 

The Virginia water Quality Standards (WQS) allow for a permittee to demonstrate that a WER is appropriate 

for their discharge and receiving stream.  The WQS Regulation at 9VAC 25-260-140.F.4 states that the WER 

shall be subject to the public participation requirements of the Permit Regulation and described in the public 

notice of the permit proceedings.  DEQ action to approve or disapprove a WER applicable to a permittee is a 

case decision rather than an amendment to the WQS.  Decisions regarding WERs are subject to the public 

participation requirements of the Permit Regulation.  In the past, the U.S. Environmental Protection Agency 

(EPA) technically viewed a WER as a site-specific criterion.  However, because Virginia has incorporated the 

allowance for a WER in the Water Quality Standards regulation as part of the formula for the copper criteria, 

and because EPA has approved this form of the criteria, EPA does not have to (and will not) officially approve 

each individual WER, but they require that that the public be given the opportunity to comment on the use of 

the WER in a permit.   

 

As long as the WER is the established following EPA and DEQ recommended protocols (as is the case for the 

Central Middlesex STP) and the study has been reviewed and approved by DEQ, the WER can be considered 

scientifically valid and can be used to apply the Virginia criteria for copper in an individual  permit. DEQ will 

supply copies of the WER study and the review materials to EPA as a courtesy to keep them informed, but EPA 

does not have a need to officially approve individual WERs.  



 

Public Participation and Review: 

To satisfy the public participation requirements and give the public the opportunity to comment on the WER, 

the WER-modified copper criteria can be subjected to public participations via a permit related comment 

period, either via a permit re-issuance or permit modification. 
 

In Summary, Final WER:  

The final WER to be used to calculate total copper permit limits for the Central Middlesex STP is 28.68. 

 

 



Table 1;  
Summary of all EC50 values from the Central Middlesex STP WER studies; showing lab water values and SMAVs normalized to a standard hardness 

equal to the simulated stream’s test hardness... 

 

 

Test Description  EC50  

(total copper) 

 EC50 (total copper) 
(Normalized to hardness of 

simulated stream test) 
August  2013;  

Lab water (hardness 20  mg/L) 

    1.95 µg/L       1.95 µg/L 

August 2013; ( hardness 20  mg/L) 

simulated stream water test 

   >107 µg/L     >107 µg/L 

Ceriodaphnia. dubia SMAV at hardness 

50 = 12.49 µg/L normalized to hardness 

of effluent test: (see EPA Cu-WER 

Guidance, page 17) 

  Total Cu  C. dubia SMAV  

(Normalized to hardness 

20 mg/L) 

 

   5.268 µg/L 

     

September, 2013;  

Lab water (hardness =  12 mg/L) 

      2.73 µg/L      2.73µg/L 

September, 2013; (hardness  = 12 mg/L)  

simulated stream water test 

      131.8 µg/L     131.8 µg/L 

Ceriodaphnia. dubia SMAV at hardness 

50 = 12.49 µg/L normalized to hardness 

of effluent test: (see EPA Cu-WER 

Guidance, page 17) 

  

 
  

 

Total Cu C. dubia SMAV  

(Normalized to hardness    

  12 mg/L) 

 

   3.255 µg/L 

     

WERs:  Total Cu  WER   

August 2013 WER  

(using SMAV normalized to hardness 

@  20 mg/L)  

   >107 µg/L 

 5.268 µg/L 

 

 

=   20.31 

  

  September 2013 WER  

(using SMAV normalized to hardness 

@  12  mg/L) 

131.8 µg/L 

3.255  µg/L 

 

   

=     40.49 

  

  Final WER (total 

copper) 

  

Final WER  
(geometric mean of both  WERs) 

  _____________ 

√ ( 20.31 x 40.49) 
 

28.68 
 

  





Introduction: 

The Central Middlesex STP (CM), located in Saluda, VA (Middlesex Co.), is operated by Hampton 

Roads Sanitation District (HRSD).  CM is a small community treatment plant (0.025 MGD) that services 

a regional jail facility supporting a population of approximately 220 individuals.  The CM treatment 

facility maintains a treatment process consisting of flow equalization, sequence batch reactors, aeration, 

clarification, sand filter, UV disinfection, sludge wasting, and a holding chamber.  CM is located in the 

Rappahannock River Basin and discharges into a dry ditch which drains to an intermittent stream that is 

an unnamed tributary to Urbanna Creek.  HRSD has a discharge permit (VPDES Number VA0073318) 

which was issued 1/15/2012 (expiration date: 12/31/16).  A four year schedule of compliance for a new 

copper limitation was included in the permit.  The current total recoverable copper limitations for CM are 

set at a monthly and weekly average of 3.3 µg/L.  Based on recent data, CM may not be able to 

consistently meet these challenging copper limits.  Therefore, HRSD is examining the possibility of 

developing a site specific alternative criterion for copper using the Water Effect Ratio (WER) approach as 

allowed by EPA (1994) and the Commonwealth of Virginia (9 VAC 25-260, January 2006).  

 

The Commonwealth of Virginia Administrative Code presents the freshwater copper water quality 

standards in terms of hardness as follows: 

 

Copper, µg/L as Dissolved 

Acute 

WER {e(0.942[ln(hardness)]-1.700)}(0.96) 

Chronic 

WER {e(0.85[ln(hardness)] – 1.702)}(0.96) 

The range of hardness is from 25 to 400 mg/L and the WER is assumed as 1 unless a study demonstrates 

there is a more appropriate site specific WER.  The WER of 1 means all the copper present is assumed to 

be fully bioavailable and hence in the most toxic form. The following Table 1 presents the acute and 

chronic values as a function of hardness. 

 

 

 

 

 



Table 1 

Commonwealth of Virginia  Copper Freshwater Water Quality Standards 

 

Freshwater  

(WER=1)  

Hardness Acute Chronic 
 

mg/L 

CaCO3 Dissolved Dissolved
 

25 3.64 2.74  

50 7.28 4.95  

75 10.24 7  

100 13.42 8.96  

125 16.57 10.84  

150 19.7 12.66  

175 22.75 14.44  

200 25.8 16.19  

225 28.82 17.91  

250 31.83 19.59  

275 34.82 21.26  

300 37.78 22.9  

325 40.75 24.5  

350 43.7 26.12  

375 46.63 27.7  

400 49.56 29.28  

    

Because the development of the copper water quality standards only considered hardness and there are 

many other water quality parameters which modify the toxicity of copper, the EPA provided extensive 

guidance on the necessary components of a WER.  A WER for copper is a biological approach that 

compares the bioavailability and toxicity in the site specific receiving water with the synthetic laboratory 

test water.  The synthetic laboratory test water is formulated to maximize the toxicity of metals.  It is 

important to note the WER approach is as fully protective of the receiving water as the hardness only 

approach. 



The aqueous metals can exist as total recoverable (virtually all the metal present), suspended solids 

associated metal and dissolved metal, see Figure 1.  

 

Figure 1 

 

 

 

 

 

 

Because only a part of the dissolved metals, mainly the ionic, are considered bioavailable, there is 

particular interest in this form.  EPA has increasingly recognized when considering toxicity, the dissolved 

metals are an appropriate and conservative form.   The Commonwealth of Virginia agrees with this EPA 

position and incorporates the dissolved form of copper in the freshwater water quality standards.  Because 

the dissolved metal is a fraction of the total recoverable, there is a high probability that the copper 

dissolved concentrations will be lower than the total recoverable concentration.  Copper has a great 

tendency to form complexes with dissolved organics, hence copper generally has a higher dissolved 

fraction than other metals, but the level is still below the total recoverable concentration.  However the 

copper often forms strong complexes with the dissolved organics making it unavailable to biological 

processes.  Hence, there is often a much lower toxic effect of an effluent copper as compared to the 

dissolved, ionic copper used in the criterion development.  This characteristic is not fully addressed by 

either the total recoverable or the dissolved approach but is considered in the water effects ratio approach 

(WER).   

Study Overview: 

The WER method compares the toxicity of a metal (as a mineral salt) in the actual receiving stream water 

mixed with effluent to the toxicity of a metal in standardized laboratory water.  The resulting LC50's 

(lethal concentration at which 50% of the organisms expire) are used to derive a water effect ratio which 

in turn can be used to adjust the national criteria.  For the CM facility the 1Q10 and 7Q10 flows are 0 

MGD.  Therefore we will be using 100% final effluent to make the toxicity assay dilutions.  The 

Streamlined WER Procedure will be utilized for the required metal as detailed in EPA 822-R-01-005, 

Dissolved Metals IonicSuspended Solids
Associated Metal

Total Metal

Total Recoverable Metal



“Streamlined Water-Effect Ratio Procedure for Discharges of Copper”.  Two tests will be performed with 

the primary species (Ceriodaphnia dubia or Daphnia magna).  Four weeks will separate each sampling 

event. 

Schedule: 

The Plan of Study (POS) will be implemented by HRSD and EA Engineering, Science and Technology, 

Inc. (Hunt Valley, MD).  The proposed schedule is for the first sample to be collected and tested as soon 

as possible, the second sample will be collected for testing no sooner than 4 weeks later. 

Preparation of Sampling Equipment: 

All sampling equipment including the tubing and glass collection jar will be prepared according to HRSD 

clean sampling standard operating procedures (specifically organics and metals clean).  Before deploying 

equipment appropriate equipment blanks will be collected.  Additionally, appropriate field blanks will be 

collected at the same time as final effluent samples.  Metal, galvanized material, rubber, brass, copper, 

and lead will not be allowed to come in contact with effluent samples.  Teflon tubing will be used in all 

composite samplers which utilize a peristaltic pump head. 

Collection of Effluent: 

Prior to deployment of sampling equipment, plant conditions will be evaluated to insure that normal 

operating conditions are being met.  Normal plant monitoring data that is reported in the Discharge 

Monitoring Report (DMR) will be collected during this sampling exercise and compared to previously 

collected data to insure treatment facility was operating under normal conditions.  In addition to collecting 

samples for toxicity testing additional samples will be collected for alkalinity (Method EPA 310.2), pH, 

TSS, DOC (Method SM5310C), hardness (Method SM2340B), and copper (total and dissolved - Method 

EPA 200.8) analysis.  Additional samples will also be collected for parameters used for the Biotic Ligand 

Model (Ca, Mg, Na, K, Cl, SO4, Sulfides). Effluent will be collected as a 24 hour time weighted 

composite sample from the Final Effluent Sample Point (FNE Sample Point).  As the plant effluent 

comprises 100% of the receiving stream flow, no dilutant water will be collected.   

All samples will be delivered to the laboratory for testing on wet ice.  Field records will be completed on 

the chain of custody forms at the time the samples are collected.  Field records contained the following 

information: 

  (a) Sample Description 

 (b) Date/Time of Sample Collection 



 (c) Preservative Used 

 (d) Analyses Required 

 (e) Name of Sample Collector 

 (f) Signature of Sample Collector 

 

Chain of Custody records for the effluent samples will be completed.  Each sample will be identified by 

affixing a pressure sensitive gummed label on the container(s).  The label will contain the sample 

identification, sample point, preservative used, and the collector(s)' initials.  HRSD standard operating 

procedures for the composite collection of clean samples, sample preservation, and handling will be used 

(see Water Quality Department WQ Field SOP Notebook).  These SOP’s can be provided upon request. 

Immediately after completion of composite sampling, toxicity testing samples will be shipped overnight 

to EA’s Ecotoxicology Laboratory on wet ice with appropriate paperwork (chain of custody, etc.).  

Toxicity Testing: 

Acquiring and Acclimating Test Organisms: 

EA will use the water flea species Ceriodaphnia dubia for all toxicity testing.  These organisms are 

cultured and maintained in EA’s culture facility.  The C. dubia cultures are maintained at 25±2⁰C on a 16 

hour light, 8 hour dark photoperiod cycle in an environmentally controlled laboratory.  Cultures are 

maintained individually in 30-mL plastic portion cups in brood boards, and are fed algae (Selenastrum 

capricornutum) and a trout chow/yeast/cereal leaves suspension (see US EPA 2002).  New cultures are 

initiated on a routine basis to ensure healthy, productive populations.  Organisms from cultures producing 

ephippia are not used for toxicity tests.  Prior to beginning toxicity assay organisms will be conditioned 

for temperature and experimental test matrix. 

Age of Test Organisms at Test Initiation: 

C. dubia neonates of known age (i.e., < 24 hours old), from the individually cultured females in the brood 

board system, will be used for testing.  On the day before or on the day of the toxicity test, these neonates 

will be segregated from the parent organisms and conditioned for the upcoming test. 

Test Chambers and Measuring Devices: 

EA Engineering will follow the recommendations of US EPA (2002) and/or ASTM (1999, 2000a, 2000b) 

regarding setting up facilities for conducting toxicity tests and selecting and cleaning the test chambers. 



Laboratory Water: 

EA uses a moderately hard synthetic freshwater prepared from deionized water and reagent grade 

chemicals (see US EPA 2002) for culturing and testing.  For toxicity testing specifically related to this 

project however, laboratory water will be prepared that is similar in hardness, alkalinity, and pH to that of 

the final effluent sample.  EA will also insure that laboratory water DOC, TOC, and TSS values are all 

less than 5 mg/L. 

Conducting Tests: 

Toxicity testing will be performed in an environmentally controlled laboratory where the temperature is 

maintained at 25±1⁰C with a 16 hour light, 8 hour dark photo period. 

Testing will be done in a side by side manner with insurance that there are no differences in test 

conditions other than composition of the dilution water (final effluent sample vs. laboratory water).  

Test concentration series will consist of both an unspiked laboratory and final effluent control treatment.  

In addition to control treatments, 6-8 treatments with copper additions (where copper concentrations 

decrease at a rate ≤ 50% between decreasing concentrations) will be tested using both laboratory and final 

effluent water.  A minimum of 20 organisms in 4 replicates will be tested at each copper concentration, 

including all control treatments.  Test organisms will be assigned randomly to the side-by-side tests, and 

will be from the same lot of organisms.  Toxicity test duration will last 48 hours (24 hour check will be 

performed) with organism survival being the measured effect.   

Test containers will consist of 30 mL portion cups or beakers.  Final test volumes will be 15 mL. 

Each day of test, test organisms will be observed to record mortality.  Water quality measurements 

(dissolved oxygen, temperature, pH, and conductivity) will be measured from a minimum of 1 replicate 

from each treatment (from both laboratory water and final effluent sample tests) at test initiation, test 

termination, and all intermediate checks.  In the event that after test initiation the dissolved oxygen in any 

test chamber is < 4 mg/L, all test chambers will be gently aerated (or some other corrective action taken).     

For a test to be deemed valid the following conditions must be met in both the laboratory water and final 

effluent water treatments: 

1. Control treatment mortality does not exceed 10% 

2. Temperatures remained in the target range (25±1⁰C) 

3. Tests were initiated within 36 hours of collection of final effluent 



Individual tests may be conditionally accepted if dissolved oxygen, temperature, pH, and conductivity fall 

outside specifications, depending on the degree of the departure. 

Analytical Verification of Test Concentrations: 

The following samples will be analyzed for total copper: 

 The highest test concentration that showed no lethality 

 Concentrations that showed lethality to a portion of the organisms 

 The lowest concentration that showed complete lethality, and: 

 The Controls 

Data Analysis: 

The LC50 and/or EC50 values and associated statistics will be calculated using the Probit, Spearman-

Karber, Trimmed Spearman-Karber, and/or other graphical methods as described by US EPA (2002).  

Depending on the nature of the data, other methods may be used.  Whatever method is used will be 

specified in the final report.  For comparison between single concentration replicates and control 

treatments, t-tests or other hypothesis testing statistics will be used.  

Final Report: 

The final report from each test will contain at the minimum the following information: 

1. Objectives and procedures stated in the final approved protocol, including any changes made to 

original approved protocol. 

2. Identity of the test samples by name and/or code number. 

3. Test copper concentration series used in test and duration of toxicity assay. 

4. Water quality characteristics of both laboratory water and final effluent sample test 

concentrations (selected replicates from each treatment) from throughout assay (dissolved 

oxygen, temperature, pH, and conductivity). 

5. Measured concentrations of total copper in the selected test concentrations 

6. Any unforeseen circumstances that may have occurred and/or affected the quality and/or integrity 

of the toxicity assay. 

7. Signature of the project manager, senior technical reviewer, and quality control officer 

authorizing release of the final toxicity assay report. 

8. Location of all archived data and the original copy of the final report at EA Engineering, Science 

and Technology, Inc. (Hunt Valley, MD) 



Items of data to be included in the report consist of experimental design and test performance, effects on 

general appearance of test organisms (if applicable), morbidity and mortality, presentation of water 

quality characteristics, young production (if applicable), and survival data. 

Reference Toxicant: 

A reference toxicant test, utilizing sodium chloride (NaCl) will be used as an internal quality check of the 

sensitivity of the test organisms.  Testing of reference toxicant is conducted at least once monthly on 

organisms which are cultured in house at EA Ecotoxicology Laboratory.  Results of each reference test 

will be compared with historical tests to determine if the results are within acceptable limits.  

Acceptability limits are established using the control charts outlined in the US EPA (2002). 

References: 

ASTM.  1999.  ASTM Standards on Biological Effects and Environmental Fate, 2nd Edition.  American 
Society for Testing and Materials, West Conshohocken, PA. 

ASTM.  2000a.  E729-96 Standard Guide for Conducting Acute Toxicity Tests on Test Materials and 
Fishes, Macroinvertebrates, and Amphibians.  American Society for Testing and Materials, West 
Conshohocken, PA. 

ASTM.  2000b.  E1192-97 Standard Guide for Conducting Acute Toxicity Tests on Aqueous Effluents 
with Fishes, Macroinvertebrates, and Amphibians.  American Society for Testing and Materials, 
West Conshohocken, PA. 

US EPA.  2002.  Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms.  Fifth Edition.  EPA-821-R-02-012.   U.S. Environmental 
Protection Agency, Office of Water, Washington, D.C. 

 

 

 

 

 

 

 

 



Toxicity Test Details: 

Test organism: Ceriodaphnia dubia 

Test Type: Static, non-renewal 

Organism Age: Less than 24 hours  

Temperature: 251C 

Light Quality: Wide-spectrum fluorescent light 

Light Intensity: 50-100 f.c. 

Photoperiod: 16-hour light, 8-hour dark 

Aeration: None  

Site Water: Site water will be 100% final effluent, there will be no 
downstream dilution water in this toxicity assay 

Lab Water: Lab water will be synthetic freshwater prepared to match 
 the hardness of the effluent 

Test Container: 30-ml container 

Test Volume: 15 ml 

Number of Concentrations: Definitive assay - Minimum of five test concentrations 
and a control 

Screening assay - Single test concentration and a control 

Number of Replicates: Four, with a fifth replicate for monitoring water quality 

Number of Organisms per Replicate: Five (fifth replicate does not contain organisms) 

Feeding Regime: Feed YCT and algae a minimum of 2 hours prior to use 

in test; for 96-hour test, feed 200 l YCT and algae 
mixed at 48 hours (prior to renewal) 

Test Duration: 48 hours 

Endpoints: Mortality  

Test Acceptability: 90% survival in control  
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Attachment I: Monitoring Frequency Reduction Analysis 



Monitoring Frequency Reduction Analysis - Outfall 001

cBOD5 TSS Ammonia TKN DO

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

MO AVG MO AVG MO AVG MO AVG MIN MIN MAX

10-Jul-12 <QL 4.3 <QL 1.1 7.6 8 8.9

10-Aug-12 <QL 3 <QL 1.1 7.2 8.1 8.6

10-Sep-12 <QL <QL <QL <QL 7.3 8.2 8.7

10-Oct-12 <QL 1 <QL 0.53 7.2 8 8.8

10-Nov-12 <QL <QL <QL <QL 7.1 8.2 8.8

10-Dec-12 <QL <QL <QL 0.6 8.3 7.4 8.6

10-Jan-13 <QL <QL <QL <QL 9.6 8.2 8.7

10-Feb-13 <QL <QL 0.25 0.94 9.3 8.2 8.6

10-Mar-13 <QL <QL <QL 0.89 9.5 8.2 8.7

10-Apr-13 <QL <QL <QL 0.6 9.6 8.2 8.7

10-May-13 <QL 4.1 <QL 0.68 7.4 8 8.6

10-Jun-13 <QL 1.2 <QL 0.69 7.7 8.2 8.7

10-Jul-13 <QL 1.9 <QL 0.96 7 7.7 8.5

10-Aug-13 <QL <QL <QL 0.77 6.6 7.6 8.5

10-Sep-13 <QL <QL <QL <QL 7.1 8.1 8.7

10-Oct-13 <QL <QL <QL 0.58 7 7.6 8.6

10-Nov-13 <QL <QL <QL <QL 7.6 7.7 8.6

10-Dec-13 <QL 2 <QL <QL 8.3 8 8.5

10-Jan-14 <QL 1 <QL <QL 8.8 8 8.5

10-Feb-14 <QL 1.1 <QL 0.55 9.8 7.9 8.6

10-Mar-14 <QL <QL <QL <QL 9.4 8 8.4

10-Apr-14 <QL <QL <QL 0.63 10 7.2 8.3

10-May-14 <QL <QL <QL 0.71 8.9 7 8.4

10-Jun-14 <QL 5 <QL 1 8 7.5 8.5

10-Jul-14 <QL 4.1 <QL 0.86 7.9 7.9 8.6

10-Aug-14 <QL <QL <QL 0.6 7.4 8 8.6

10-Sep-14 <QL <QL <QL 1.1 7.5 7.6 8.6

10-Oct-14 <QL <QL <QL 0.96 7.2 7.3 8.5

10-Nov-14 <QL 1.6 <QL 0.79 6.5 7.2 8.3

10-Dec-14 <QL <QL <QL 0.68 8.5 7.1 8.8

10-Jan-15 <QL <QL <QL 0.52 10 7.3 8.4

10-Feb-15 <QL 1 1 <QL 0.86 10.4 6.8 8.4

10-Mar-15 <QL <QL 1 <QL 0.86 10 7.2 8.4

10-Apr-15 <QL <QL 1 <QL <QL 9.1 7.9 8.4

10-May-15 <QL <QL 1 <QL 0.82 7.8 7.6 8.3

10-Jun-15 <QL <QL 1 <QL <QL 7.4 6.5 8.7

10-Jul-15 <QL 1.2 2 <QL <QL 6.6 7.3 8.4

Permit Limit 9.0 11 0.54 3.00 6.5 6.0 9.0

AVERAGE N/A 2.17 0.25 0.78 8.19 7.7 8.56

Percentage of 

Limit N/A 19.72 46.30 26.13 N/A N/A N/A

Baseline 

Monitoring Freq.
1 per Month 1 per Month 1 per Month 1 per Month 1 per Day

2015 Proposed 

Freq.
1 per Month^ 1 per Month" 1 per 3 Months* 1 per 3 Months 1 per Day~

1

1

1

1

1

1

1.031.08

^ cBOD5 monitoring frequency will remain at 1 per Month based on PWJ as cBOD is an operational parameter.

~ In accordance with GM14-2003, reduced monitoring frequency for DO not applicable as DO values fell within 0.5 of the permit limit over the last three 

years

1 per Week° 1 per Week°

0.825.42

1 per Week 1 per Day

1 per Day**

* Based on performance, Ammonia monitoring frequency would be eligible to a reduction of 1 per 6 Months when a permit limit of 1.67 mg/L is used. 

However, because the final limitation for this parameter in the 2012 Permit is 0.54 mg/L, a frequency of 1 per 3 Months is assigned based on PWJ 

(percentage of Permit Limit = 46.30).

° Monitoring frequency reduction not applicable for Bacteria as the facility uses alternate disinfection methods (UV light) and the discharge occurs in 

shellfish waters (per GM14-2003).

** Reduced monitoring for pH considered on a case by case basis. Per GM14-2003, reduced monitoring of pH is not granted when the minimum or 

maximum pH values fall within 0.5 of the minimum or maximum limitations.

" Per GM14-2003, TSS monitoring frequency should remain at 1 per Month unless limit is required for water quality related reasons.

20 126

1 per Week

(SU)

pHFecal Coliform

(MPN/100ml)
Geometric Mean 

(MPN/100 ml)

E. coli

4

1

1

1

1

1

1

1

1

DAILY MAX

1

1

1

3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

MO AVG

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Outfall 001 DMR 

Due Date

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

1



Attachment J: Permit Revocation and Reissuance in Lieu of Modification 

Correspondence 







 

COMMONWEALTH of VIRGINIA 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
PIEDMONT REGIONAL OFFICE 

4949-A Cox Road, Glen Allen, Virginia 23060 

(804) 527-5020  Fax (804) 527-5106 

www.deq.virginia.gov 

 

 

Molly Joseph Ward 

Secretary of Natural Resources 
David K. Paylor 

Director 

 
Michael P. Murphy  

Regional Director 

                    June 3, 2015 

 
Mr. Ted Henifin,  
General Manager 
Hampton Roads Sanitation District 
P.O. Box 5911  
Virginia Beach, VA 23471-0911 
 
Transmitted via Electronic Mail to: thenifin@hrsd.com 
 
RE: Request for Modification of VPDES Permit No. VA0073318 
 
Dear Mr. Henifin: 
 
The Virginia Department of Environmental Quality has received your request for permit modification. 
Rather than modifying and subsequently reissuing the permit, we request that you consider revocation 
and reissuance of your permit.  By pursuing this course, you and the staff can avoid the time consuming 
duplication of paperwork and the expense of a public notice publication for an additional permit action.  
This permit action can incorporate the changes you proposed in your modification request and others 
which may be required by the Clean Water Act and State Water Control Law.  In addition, the life of the 
permit will be extended for five more years. 
 
In order to reissue your permit it is first necessary to revoke the current permit.  If you agree with the 
proposed revocation and reissuance and wish the prescribed hearing to be dispensed with, please sign 
and date the attached agreement form in the spaces provided and return it to this office. 
 
The instructions and application forms are available at:  
http://www.deq.virginia.gov/Programs/Water/PermittingCompliance/PollutionDischargeElimination/Permits
Fees.aspx#GGPs under the heading of Individual Application Forms.  Please submit the following forms: 
 

 EPA Form 1 (including topographic map as required in section XI) 

 EPA Form 2A  

 VPDES Permit Application Addendum  

 DEQ Sewage Sludge Permit Application 
 
Please note that any sections of the application that are not applicable to your activity should be marked 
“N/A.” Blanks in the application may result in the application being deemed incomplete. 
 

mailto:thenifin@hrsd.com
http://www.deq.virginia.gov/Programs/Water/PermittingCompliance/PollutionDischargeElimination/PermitsFees.aspx#GGPs
http://www.deq.virginia.gov/Programs/Water/PermittingCompliance/PollutionDischargeElimination/PermitsFees.aspx#GGPs
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There is no application fee for a regularly scheduled reissuance of an individual permit; that fee has been 
replaced by an annual permit maintenance fee which is to be paid by October 1 of each year.  No permit 
will be reissued unless all maintenance fee payments are up to date.  
 
If you have any questions, please contact me at 804-527-5095 or laura.galli@deq.virginia.gov. 
 

     Sincerely, 
 

                                                                                       
     Laura Galli 

VPDES Permit Writer 
      

 
Enclosures: 
Permit Revocation Agreement Form for Revocation and Reissuance 
VPDES Permit Application Addendum 
Paperwork Reduction Act notice 
List of Common Application Errors 
Pollution Prevention Flyer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

COMMONWEALTH of VIRGINIA 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
PIEDMONT REGIONAL OFFICE 

4949A Cox Road, Glen Allen, Virginia 23060 

(804) 527-5020 Fax (804) 527-5106 

www.deq.virginia.gov 

 

 

Douglas W. Domenech 

Secretary of Natural Resources 
David K. Paylor 

Director 

 

Michael P. Murphy 
Regional Director 

 

          June 3, 2015 
 
 

Mr. Ted Henifin 
General Manager 
Hampton Roads Sanitation District 
P.O. Box 5911  
Virginia Beach, VA 23471-0911 
 
Transmitted via Electronic Mail to: thenifin@hrsd.com 
 
Re: VPDES Permit No. VA0073318, Central Middlesex STP – Permit Modification Request 
      
Dear Mr. Henifin: 
 
The Virginia DEQ has reviewed the permit modification request submitted by HRSD for the Central 
Middlesex STP received on February 21, 2012.  Please find below the items requested for modification 
and DEQ’s response to review of the requests:   
             

1. Facility Permitted Design Capacity 
During the processing of the permit that became effective on January 12, 2012, some questions 
arose regarding the design capacity of the treatment plant.  Previous modeling efforts established 
conventional permit limitations based on a design flow proposal of 0.0395 MGD in 1995 that was 
never built.  HRSD and DEQ staff believes the correct design capacity of the existing plant to be 
0.025 MGD.  In order to ensure that the 1995 conventional permit limitations for a 0.0395 MGD 
plant are protective of water quality at 0.025 MGD design flow, DEQ Senior Planning Staff 
conducted a modeling effort using the same input variables and assumptions used in the 1995 
model.  As a result, the analysis indicated that limitations of 12 mg/l for cBOD5 and 5.0 mg/l for 
dissolved oxygen were protective of in-stream criteria using the 1995 modeling assumptions.  
These limitations are less stringent than the historical limitations of 11 mg/L of cBOD5 and 6.5 
mg/L DO.   
 
HRSD has conducted a capacity analysis of the facility by applying the standards of the Sewage 
Collection and Treatment Regulations and concluded that the facility has a 0.025 MGD capacity.  
HRSD has requested a permit modification to incorporate the cBOD5 and DO limitations that were 
developed using the in-stream sanitation analyses for a 0.025 MGD facility.  Upon confirmation 
that the STP is a 0.025 MGD plant and request for permit modification, DEQ Senior Planning 
Staff performed model update analysis using current modeling protocols and assumptions.  
Based on an updated modeling effort, the permit limitations to be applied for the 0.025 MGD plant 
are as follows:   cBOD5 = 9.0 mg/L, TKN, 3.0 mg/L and DO =6.3 mg/L.    

 
 
 

mailto:thenifin@hrsd.com
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2. Ammonia Limitation 

HRSD requested that DEQ remove the weekly ammonia limitation in the VPDES permit for the 
subject facility effective January 12, 2012 stating that the imposition of a weekly ammonia 
limitation to protect against chronic toxicity is in opposition of the Virginia Water Quality Standards 
(9VAC 260 et.seq.) and EPA’s chronic water quality criterion for ammonia.  The DEQ-Piedmont 
Regional Office has reviewed the request and consulted with the DEQ Office of VPDES Permits 
and has concluded that the weekly ammonia limitation has been appropriately applied.  The 
weekly ammonia limitation was developed and included in the permit in accordance with Virginia 
DEQ water permitting guidance, the VPDES Regulation and Guidance on Preparing VPDES 
Permit Limitations (GM00-2011).  9 VAC 25-31-230.D.2 of the VPDES Permit Regulation requires 
that effluent limitations for continuous discharges from POTWs be expressed as weekly and 
monthly averages unless impracticable.   This provision mirrors the federal requirements found in 
40 CFR 122.45(d)(2).  There is no requirement that the monitoring term of the effluent limitation 
match the duration of the water quality criterion and the above referenced requirements mean 
that DEQ routinely uses weekly and monthly average effluent limitations to ensure compliance 
with hourly average, daily average, 4-day average and 30-day average water quality criteria.  For 
effluent limitations intended to protect toxicity-based water quality criteria, DEQ relies on the 
statistical approaches included in EPA’s Technical Support Document for Water Quality-based 
Toxics Control which are appropriate for exposure periods up to 30 days.  This approach 
accounts for effluent variability and the number of samples taken to develop weekly average and 
monthly average limitations that are both representative of the same long term average data 
distribution necessary to maintain the water quality criterion.   
 
Based on these findings, the removal of the weekly limitations is not appropriate because it would 
result in a permit that is not in compliance with the regulations promulgated under the Clean 
Water Act or the Virginia State Water Control Law.   

 
3. Water Effect Ratio Study 

HRSD submitted a Water Effect Ratio (WER) study for copper on December 18, 2013 to be 
reviewed and approved by DEQ Central Office. The study was approved by DEQ CO on 
November 6, 2014.  
 

During a phone call on May 8, 2015, DEQ and the permittee discussed an agency initiated Revoke and 
Reissue option in lieu of a permit modification. If the permittee agrees to the Revoke and Reissue option, 
the modification request (to include more stringent cBOD5 and DO limitations based on the confirmed 
design flow, and the WER study results) will be processed during reissuance. A separate Reissuance in 
Lieu of Modification letter will be sent to the permittee.  
 
Should you have any questions regarding this letter, please contact me at 804-527-5095 or 
laura.galli@deq.virginia.gov. 
 
       Sincerely, 

                         
       Laura Galli 
       VPDES Permit Writer 
        

 
cc: Sharon Nicklas, HRSD Permits Manager (electronic) 

Jamie Mitchell, HRDS Chief of Technical Services 
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Attachment L: VDH and DSS Coordination Response 





Archived: Tuesday, September 22, 2015 1:30:00 PM
Importance: Low

___________________________________

Laura,

It doesn’t look like there are any changes in the flow, disinfection type or outfall location.
If those are correct, DSS would not have an comments on the reissuance. Let me

know if you have any questions or need anything else.

Thanks,

Keith

From: Galli, Laura (DEQ)
Sent: Thursday, September 03, 2015 3:54 PM
To: Skiles, Keith (VDH)
Subject: VA0073318 Revocation and Reissuance VDH DSS Coordination

Mr. Skiles,

Please see attached the coordination letter for the revocation and reissuance of Central
Middlesex STP, VPDES No. VA0073318.

Should you have any questions, please let me know.

Regards,

Laura



Attachment M: Owner Comments and DEQ Response to Comments 



Archived: Tuesday, December 29, 2015 3:12:32 PM
Importance: Low

___________________________________

Jamie,

Thank you for expressing your concerns on the TKN limitation of 3 mg/L. The permit
fact sheet already explains the rationale behind this limitation. This limitation is
necessary to meet the dissolved oxygen water quality standard instream, and is
required by the March 2012 Stream Sanitation Analysis. The ammonia limitation is
calculated separately to protect toxicity for aquatic life, and is not intended to meet the
DO WQS.

Please let me know if you have remaining concerns on this.

Thanks,

Laura

Laura Galli

VPDES Permit Writer

Virginia Department of Environmental Quality

Piedmont Regional Office

4949-A Cox Rd

Glen Allen, Virginia 23060

Ph. (804) 527-5095

laura.galli@deq.virginia.gov

From: Mitchell, Jamie [mailto:JMITCHELL@HRSD.COM]
Sent: Wednesday, November 18, 2015 3:49 PM
To: Galli, Laura (DEQ)
Cc: Grimmer, Lauren
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Commissioners:  Vishnu K. Lakdawala, PhD, Chairman • Frederick N. Elofson, CPA, Vice-Chairman • Michael E. Glenn 
Arthur C. Bredemeyer • Maurice P. Lynch, PhD • I. Vincent Behm, Jr. • Stephen C. Rodriguez 
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     Delivered via email to Laura.Galli@deq.virginia.gov 
 
November 19, 2015 
 
 
Laura Galli 
Dept of Environmental Quality 
4949-A Cox Road 
Glen Allen, VA  23060 
 
RE:  Central Middlesex STP VA 0073318  
 
Dear Ms. Galli:  
 
Hampton Roads Sanitation District (HRSD) has reviewed the draft permit and fact sheet for the 
Central Middlesex STP and offers the following comments for DEQ consideration. 
 
Part I. A., Limitations and Monitoring Requirements:  HRSD does not agree with the need for a 
TKN limit in addition to an ammonia limit.  DEQ indicates that ammonia is 40 - 60% of the TKN 
concentration, meaning that an ammonia limitation of 0.56 mg/L is protective of all TKN limits 
below 1.4 mg/L.  VPDES Guidance GM00-2011 indicates that when evaluating the need for an 
ammonia or a TKN limitation, the "more stringent of the two should be placed in the 
permit".  Given that an ammonia limit of 0.56 mg/L (roughly equivalent to no more than 1.4 
mg/L of TKN) is more stringent than the 3.0 mg/L TKN required for swamp and marsh waters, 
a limitation for both is not needed.  Ammonia concentrations less than 0.56 mg/L will not result 
in a TKN concentration greater than 3.0 mg/L. 
 
Part I. A., Limitations and Monitoring Requirements:  Recognizing that weekly and monthly 
average effluent limitations are required unless impracticable under regulation (9VAC 25-31-
230.D.2), HRSD continues to assert that it is not technically defensible to express a chronic 
limitation for ammonia as a weekly average.  Given the regulatory constraint which fails to 
recognize the unique 30-day chronic averaging period for ammonia in its requirement for a 
weekly/monthly expression of effluent limitations, HRSD agrees to proceed with the permit with 
its current expression of weekly/monthly averages.   
 
Please contact me if you have any questions or would like to discuss HRSD’s concerns. 
 
Sincerely, 

 
Jamie S. Heisig-Mitchell 
Chief of Technical Services Division 
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